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PART  I  WOLVERINE  BIOLOGY  AND  MANAGEMENT  SIMIARY 


INTRODUCTION 

This  document  presents  a  bibliography  of  current  literature  on  the 
wolverine  {Gulo  gulo) ,  and  summarizes  information  on  its  biology  and 
management.     Surprisingly,  much  of  the  available  wolverine  literature 
concerns  only  certain  topics  such  as  reproduction,  status  surveys,  and 
collections  of  anecdotes.     Apparently  only  four  intensive  ecological 
field  sim/eys  of  the  wolverine  have  been  done  to  date  in  North  America, 
one  each  in  Montana  and  the  Yukon,    and  two  in  Alaska.   There  is  a 
sizable  body  of  work  on  the  wolverine  frcm  Russia,  Norway,  and  Sweden. 
However,  since  this  document's  primary  emphasis  is  wolverine  managonent 
in  the  United  States  south  of  Canada,    the  priority  for  review  and 
inclusion  was:   first  literature  concerning  wolverines  in  this  area; 
second  on  literature  concerning  wolverines  in  Canada  and  Alaska;  and 
third,  on  work  deened  particularly  relevant  from  the  Old  Vforld. 

The  literature  review  was  conducted  using  several  ccntputer  data 
bases  such  as  BIOSIS,  the  U.S.  Fish  and  Wildlife  Reference  Service 
database,  the  Niontana  State  Library,  and  the  libraries  at  the 
University  of  Montana  in  Missoula  and  Montana  State  University  in 
Bozeman.  In  addition,  letters  requesting  current  or  recent  information 
were  sent  to  Wildlife  Cooperative  Research  Units,  state  wildlife 
agencies,  Canadian  provincial  ministries  of  environment,  and  state 
Natural  Heritage  Programs  in  all  states  and  Canadian  provinces  where 
wolverines  occur. 


1 


TAXONOMY 


Scientific  nomenclature 

The  New  and  Old  World  wolverines  are  currently  considered  one 
circumpolar  species,  Gulo  gulo.  Kurten  and  Rausch  (1959)  suggested 
that  the  wolverine  is  a  relatively  recent  arrival  in  the  New  World, 
perhaps  arriving  late  in  the  Pleistocene,  because  New  World  specimens 
differ  little  from  Old  World  wolverines.  They  nondnated  Gulo  gulo  gulo 
for  Old  World  and  Gulo  gulo  luscus  for  New  World  wolverines.  Banci 
(1982b)  foiind  that  differences  between  the  Vancouver  Island  wolverine 
and  mainland  wolverines  were  insufficient  to  warrant  a  separate  sub- 
species, thus  suggesting  a  monotypic,  continent-wide  species. 

Common  names 

The  wolverine  has  been  called  glutton,  devil  bear,  skunk  bear, 
devil  beast,  and  carcajou. 

DISTRIBLTTION 

Old  World  wolverines  are  found  frcm  Scandinavia    east  across  the 
forest-tundra  and  taiga  of  Eastern  Europe  and  Asia  (Kvam  et  al.l984, 
Wilson  1982) .    Historically,  North  American  wolverines  were  distributed 
widely  across  the  northern  part  of  the  continent,   including  most  of 
Canada  and  the  northern  tier  of  states  in  the  continental  U.S.,  and 
southward  along  the  Rocky  Mountains  to  Arizona  and  New  Mexico  at  higher 
elevations  ( Hash  1987 ) .    Hall  ( 1981 )  recorded  historical  occurrence  in 
California,     Oregon,     Washington,     Idaho,     Montana,     Utah,  Wyoming, 
Colorado,  New  Mexico,  North  Dakota,  South  Dakota,  Nebraska,  Minnesota, 
Wisconsin,    Michigan,     Illinois,     Indiana,    Pennsylvania,     New  York, 
Vermont,  New  Hampshire,  and  Maine.     Mead  and  Mead  (1989)  recorded  a 
wolverine  from  a  cave  in  Nevada  that  probably  dates  from  the  late 
Pleistocene,  16,000  to  13,000  years  B.P. 
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Current  distribution  is  considerably  reduced.    In  Canada,  Van  Zyll 
de  Jong  (1975)   reports  that  wolverines  have  become  "quite  rare  and 
restricted  in  distribution"  east  of  the  prairies  ( see  also  Prescott 
1983 ) ,   are  common  only  in  the  extreme  northern  edge  of  the  prairie 
provinces,  and  in  British  Columbia  and  the  Territories.    They  are  still 
common  in  Alaska,  but  Montana  harbors  the  only  widespread  population  in 
the  lower  48  states  ( Hash  1987).!    They  were  apparently  almost  extinct 
in  Montana  by  1920     but  recovered  through  dispersal  from  Canada  and 
Glacier  National  Park  (Nevtoy  and  Wright  1955,  Nevrt^y  and  McDougal  1954). 
Occasional  sightings  have  been  made  in  California  (Kovach  1981,  Ruth 
1954,  Yocum  1973),  Colorado  (Nead  et  al.  1984),  Idaho  (Bachman  et  al. 
1990,   Groves  1987,   Pengelly  1951),   Oregon  (Yocum  1973),   Utah  (McKay 
1991),  Washington  (Johnson  1977,  Yocum  1973),  and  Wyoming  (Hoak  et  al. 
1982).     Wolverines  may  be  on  the  comeback  in  several  western  states, 
primarily   due   to   the   reduction   of   the   use   of   poisons    placed  in 
carcasses  to  control  predators,  and  dispersal  from  Canada  (Wilson  1982, 
Hatler  1989).     Clark  et  al.   (1989)  state  that  wolverine  populations 
have  never  made  much  of  a  recovery  in  the  Greater  Yellowstone  Ecosyston 
(including  Yellowstone  National  Park  and  environs)  since  being  nearly 
extirpated  in  the  early  1900' s. 

Preliminary  distribution  maps  for  the  wolverine  have  been  prepared 
by  a  committee  of  the  Interagency  Lynx/Wolverine/Fisher  Working  Group 
( Figures  2  -  9 ) .  Figure  1  is  a  cover  letter  for  these  distribution 
maps  citing  references  and  other  information  used  to  develop  these 
preliminary  maps.  Note  that  the  overall  strategy  for  compiling  the 
maps  was  to  draw  a  line  around  all  records,  both  current  and 
historical,  irrespective  of  verification,  from  Natural  Heritage  Program 
data  bases,  state  records,  and  other  published  distribution  data. 

A  revised  version  of  these  maps  is  currently  ( 1992 )  being  prepared 
by  the  ccmmittee  that  will  distinguish  between  current  data  ( 1982-1992) 
and  historic  data  (1981  or  older)  that  will  use  only  verified  and 
probable  sighting  records. 
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Figure    1  .  Cover 
letter. 


Wolverlne/Flsher/Lynx 
Summary  of  Distribution  Information 


April  1,  1992 
Prepared  by  M.Maj  and  Dr.  Oz  Garton 


The  following  is  a  summary  of  information  that  went  into  the  development  of  the  distribution  maps  (prelimi- 
nary) of  the  wolverine,  lynx  and  fisher  for  the  states  of  California,  Colorado,  Idaho,  Montana,  Oregon,  Utah, 
Washington  and  Wyoming.  The  following  summary  is  presented  by  individual  states  and  species. 
The  overall  strategy  was  to  broadly  draw  a  line  around  all  individual  records  provided  from  Natural  Heritage 
Data  bases,  State  records  and  published  data  and  depict  as  distribution.  No  differentiation  of  historic  versus 
current  records  were  made.  All  records  were  used  irrespective  of  their  verification. 

The  next  version  of  distirbution  maps  will  distinguish  between  cun-ent  data  (1982-1992)  and  historic  data 
(1981 -older).  Only  verified  and  probable  siting  records  will  be  used.  Sign  such  as  tracks  and  scat  will  not  be 
used.  Enclosed  is  a  version  of  the  new  distribution  maps,  fisher  distribution  in  Oregon. 

Total  records;  1 ,001  wolverine  records,  434  lynx  records  and  273  fisher  records,  totally  1 608. 


Wolverine:  Ron  Schlorff  of  the  California  Department  of  Fish  and  Game  provided  278  records  dating 
from  1 893  to  the  present.  Diane  MacFarlane  of  the  USDA  Forest  Service  provided  89  additional  records 
from  observations  on  Forest  Service  lands  dating  from  1 974  to  the  present. 


Wolverine:  Historical  records  of  wolverine  are  scarce  and  thus  the  animal  is  not  thought  to  have  been 
common  in  Colorado  (Nead  et.al.,  1985).  Examination  of  265  reports  of  wolverines  were  rated  as:  3 
positive  reports,  18  probable,  36  possible  and  208  non-wolverine  reports  (Nead  et.al.,  1985).  The 
distribution  map  presented  is  from  Nead,  Halfpenny  and  Bissell,  1985.  The  57  records  classified  as 
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IDAHO 


by  Craig  Groves  and  other  Idaho  State  Fish  and  Game  folks. 
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on  the  layout  of  public  lands  and  mountain  ranges. 

Wolverine:  Additional  records  were  retrieved  from  the  State  trapping 
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Records  are  all  fromNatural  Heritage  Program. 


Wo/ver/ne:81  records;  1  record  in  1912  the  rest  from  1960-1991 
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Wolverine:  Natural  Heritage  records;  90  records 


Wo/ver/ne:108  Natural  Herrtage  records 
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DESCRIPTION 


The  wolverine  is  one  of  the  largest  members  of  its  family,  the 
r-lustelidae,  and  resembles  skunks  (Mephitis)  and  badgers  (Taxidea)  more 
than  other  members  such  as  weasels  {Mustela  spp.  )  and  otters  (Lutra  and 
Enhydra)  (Wilson  1982).  It  has  often  been  likened  to  a  small  bear  with 
a  bushy  tail.  Adults  range  in  length  from  65  to  105  cm  (25  -  41  in. ) 
from  nose  to  rump,  the  tail  adding  another  17  to  26  cm  ( 6  1/2  -  10  in.  ) 
(McKay  1991),  It  is  compact  and  strongly  built,  with  a  short  neck,  a 
broad,  flattened  head  with  canidlike  jaws,  and  relatively  short  legs. 
It  carries  its  head  and  tail  somewhat  lower  than  its  arched  back,  in  a 
lumbering  gait. 

Wolverines  are  sexually  dimorphic,  the  males  averaging  30-40% 
heavier  than  females.  Males  in  Eurasia  and  North  America  range  in 
weight  from  9  -  20  kg,  averaging  about  14  kg  in  the  far  north  and  about 
12  kg  in  the  southern  portion  of  their  range.  Females  range  from  6  to 
14  kg,  averaging  about  10  kg. 

Hatler  ( 1989 )  suggests  that  physical  uniformity  across  their  range 
may  result  from  species  mobility  and  wide-ranging  dispersal,  providing 
little  opportunity  for  gene  pool  segregation.  Therefore,  Hatler  (1989) 
concludes  that  wolverine  study  results  from  any  one  locale  are  probably 
applicable  throughout  their  range. 

The  mean  weight  of  24  live-trapped  research  animals  in  a  Montana 
study  was  12.7  kg  (28  pounds)  for  males  and  8.3  kg  (18  pounds)  for 
females  (Homocker  and  Hash  1981). 

The  feet  are  large,  with  five  toes  and  long  (2-3  cm),  sharply 
curved,  semi -retractile  claws.  The  hindfeet  are  slightly  smaller  than 
the  forefeet.  The  third  digit  is  longest  on  the  hind  feet  while  the 
fourth  is  longest  on  the  forefeet  (Wilson  1982,  Hash  1987). 

Tracks  are  variously  described  as  from  7-12.5  cm  (2.8-5  in.  )  wide 
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and  8-15  cm  (3.2-6  in.  )  long  (McKay  1991).  Sonetimes  mistaken  for  wolf 
tracks,  they  are  easily  distinguished  by  the  presence  of  the  fifth  toe, 
and  the  more  crescent  shaped  pad  (Murie  1974). 

Wolverine  pelage  is  composed  of  a  wooly,  dense  under fur  2-3  cm 
long  and  coarse,  stiff  guardhairs  6-10  cm  long.  The  fur  is  short  and 
dense  on  the  head  and  gets  progressively  longer  posteriorly.  The  tail 
is  particularly  shaggy,  with  hairs  15-20  cm  long.  Wolverine  pelts  are 
valued  for  their  rarity,  their  beauty  and  their  ability  to  shed  frost 
and  ice  (Quick  1952,  Hash  1987). 

Wolverines  vary  in  color  from  brown  to  black,  with  a  contrasting 
stripe,  varying  from  blond  to  reddish  brown,  extending  from  the 
shoulder  along  the  flank  and  joining  across  the  rump.  There  is 
frequently  a  blond  band  on  the  face  from  ear  to  eye,  and  usually  light- 
colored  markings  on  the  throat  and  chest  (Wilson  1982,  Hash  1987). 

The  sense  of  smell  is  well  developed,  allowing  them  to  detect  food 
over  long  distances.  Homocker  and  Hash  (1981)  reported  wolverines 
were  able  to  locate  carrion  under  1-2  m  of  snow.  They  have  relatively 
small  eyes  and  poor  eyesight  ( Jackson  1961 ) . 

Anal  musk  glands,  characteristic  of  all  mustelidae,  are  located 
just  inside  the  anal  orifice,  are  about  the  size  of  a  walnut,  and  emit 
a  tannish  brown,  highly  odiferous  secretion  (Hash  1987).  Wolverines 
use  boulders,  small  trees,  and  branches  of  larger  trees  as  "marking 
sites",  chewing  and  scratching  bark  and  spraying  with  musk,  apparently 
to  advertise  their  presence. 

Females  have  eight  mammae;  four  abdominal  and  four  inguinal 
(Jackson  1961).  The  dental  formula  is  incisors  3/3,  canines  1/1, 
premolars  4/4,  molars  1/2  =  38  teeth  (Wilson  1982). 

(See  pictures  of  wolverine  skull  and  tracks  in  Jackson  1961,  reprinted 
in  Part  III  of  this  document). 
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LIFE  HISTORY 


Reproduction 

The  breeding  season  ranges  from  late  spring  to  early  fall,  but 
rrost  breeding  occurs  during  early  suirirer  (Hash  1987,  Wright  and  Rausch 
1955).  Magoun  (1985)  and  Liskop  et  al.  (1981)  suggest  that  wolverine 
females  are  capable  of  breeding  every  year,  though  Ewer  (1973)  and 
Ingles  ( 1965 )  reported  that  litters  are  produced  only  every  two  or 
three  years. 

Females  carry  the  unimplanted  blastocyst  until  the  following 
December  or  January.  After  implantation,  active  gestation  takes  30-40 
days.  Total  gestation  periods  have  been  reported  from  215  to  272  days 
(Hash  1987,  Mehrer  1976,  Wright  and  Rausch  1955). 

From  one  to  five  kits,  generally  two  or  three,  are  bom  from 
February  through  April  ( Hash  1987 ) .  In  British  Columbia  Liskop  et 
al.(1981)  found  a  mean  litter  size  of  2.6  based  on  five  reproductive 
tracts;  Homocker  and  Hash  (1981)  reported  a  mean  of  2.2  embryos  from 
a  sample  of  six  female  wolverines  in  Montana. 

Kits  are  bom  fully  covered  with  white  (sandy,  or  light  buff: 
Jackson  1961,  Rue  1981)  fur,  unopened  eyes,  and  unerupted  teeth  (Mehrer 
1976).  The  young  grow  rapidly,  and  are  weaned  beginning  at  7-8  weeks 
(Myhre  and  Myrberget  1975).  They  leave  the  den  at  12-14  weeks  (Magoun 
1985)  and  reach  adult  size  by  early  winter  (Rausch  and  Pearson  1972). 

Mortality 

Humans  are  the  primary  "enemy"  of  wolverines,  though  a  few  reports 
of  vralverines  killed  by  wolves  exist  (Burkholder  1962,  Wilson  1982, 
Hatler  1989 ) .  Wilson  also  cites  an  account  of  a  wolverine  dying  from 
the  quills  of  a  porcupine  it  had  ingested,  and  Jackson  (1961)  states 
that  this  does  happen  on  occasion. 
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It  is  likely  ttiat  thB  wolverine's  ecological  niche  as  a  seasonal 
scavenger  predisposes  it  to  a  precarious  existence.  Banci  (1981, 
1987),  Homocker  and  Hash  (1981),  and  Magoun  (1985)  all  reporl;  either 
animals  dead  from  starvation  or  in  poor  physical  condition. 

Hash  (1987)  summarized  a  number  of  reports  of  life  expectancy. 
He  reports  that  wild  v/olverines  in  Niontana  rarely  exceed  8  years  of 
age.  Other  studies  he  reviewed  reported  maximum  longevities  of  8-11 
years  for  wild  wolverines,  and  up  to  18  for  captives. 

ECOLOGY 

Habitat 

Wolverines  are  found  in  a  broad  variety  of  habitats,   but  are 
generally  associated  with  montane,  forested  areas.    Eurasian  wolverines 
utilize  forest  and  tundra,    in  low  mountains,   or  coniferous  forests 
bordering  high  mountains,    and  swampy  areas  of  northern  coniferous 
forests  (Krott  1960,  Haglund  1966).    Magoun  (1985)  studied  a  population 
of  wolverines  living  in  the  arctic  tundra  of  northwestern  Alaska,  while 
Gardner ' s    ( 1985 )    Alaska    study    focused   on   wolverines    in  sparsely 
forested  mountain  habitats  in  southcentral  part  of  the  state.  Habitats 
in  western  Canada  and  the  western  U.S.  are  generally  coniferous  montane 
forests  of  two  types ,    as  described  by  Hash  ( 1987 ) :    "   The  Pacific 
coastal  forest  types  dominate  the  wolverine's  range  along  the  coast 
from    Washington    to    British    Columbia    and    southern    Alaska  for 
approximately  150  km  (93  miles)  inland.     The  coastal  composition  is 
also  present  throughout  interior  Washington  and  the  Idaho  panhandle 
into  extreme  northwestern  Montana.  This  forest  complex  is  primarily 
composed  of  western  white  pines   (Pinus  montlcola) ,    lodgepole  pines 
{Pinus  contorta) ,  ponderosa  pines  {Pinus  ponderosa) ,  grand  firs  (flJDies 
grandls) ,  Douglas  firs  {Psevdotsuga  menziesli) ,  western  hemlocks  (Tsuga 
heterophylla) ,  Engelmann  spruces  (Picea  engelmannii) ,  red  cedars  (Thuja 
plicata) ,    and  western  larches  (Larijc  occidenta  I  is) .      Stringers  and 
groves  of  black  cottonwoods  (Popuius  trichocarpa)  are  present  along  the 
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lower  parts  of  primary  drainages.  From  sout±i  "to  nort±i,  and  from  lower 
zo  higher  elevations,  dominance  generally  shifts  from  the  pine-fir  to 
the  spnice- alpine  types." 

"The  Rocky  Mountain  forest  types  dominate  the  occupied  wolverine 
range  in  Colorado,  Montana,  southwestern  Alberta,  and  most  of  interior 
British  Columbia  (Bailey  1980).  The  primary  species  are  the  firs  (Abies 
spp .  ) ,  pines ,  and  larches  ( Larijc  spp .  ) .  Most  of  the  white  pines , 
cedars  {Thuja  spp.),  and  hemlocks  (Tsuga  spp.)  characteristic  of  the 
coastal  types  are  absent.  Trembling  aspens  {Populus  tremuloldes)  are 
common  along  many  slopes  and  cottonwocds  are  prevalent  along  most 
streams.  Many  eootonal  areas  occur  in  conjunction  with  marshes,  lakes, 
cliffs,  transition  zones  between  primary  cover  types,  and  elevation 
gradients  that  appear  to  be  important  habitat  components.  Wolverines 
prefer  marshy  areas  (Wilson  1982)." 

Homocker  and  Hash  (1981)  reported  that  70%  of  576  radio- 
relocations  of  collared  wolverines  were  "  in  medium  or  scattered  mature 
timber,  with  a  strong  selection  for  forests  featuring  alpine  fir,  while 
the  rest  were  primarily  in  eootonal  areas.  Dense  young  timber,  bums 
and  wet  meadows  were  rarely  used,  and  there  were  no  relocations  in 
logging  clearcuts . "  "...  animals  occasionally  crossed  clearcuts ,  but 
usually  in  a  straight  line  and  at  a  running  gait,  as  compared  to  more 
leisurely  and  meandering  (hunting)  patterns  in  timber.  Bed  sites  were 
often  in  snow  on  open  outcrops,  but  'all  in  timber  types  which  afforded 
cover.  '  A  distinct  seasonal  elevational  pattern  was  documented,  with 
the  wolverines  occupying  higher  ranges  during  the  snow- free  season  than 
in  winter"  (Hatler  1989). 

Hatler  ( 1989 )  stated  there  is  no  concrete  evidence  that  wolverines 
are  dependent  upon  a  particular  cover  type,  though  forest  cover  may  be 
important  in  some  areas  to  escape  predation  by  wolves.  Banci  (1986) 
states  "habitat  requironents  appear  to  be  large,  isolated  tracts  of 
wilderness  supporting  a  diverse  prey  base,  rather  than  specific  plant 
associations  or  topography." 
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Most  sources  reviewed  for  this  document  agreed  with  Groves '  ( 1988 ) 
description  of  wolverine  habitat  south  of  the  rorthem  boreal  forests 
as  generally  "large,  mountainous,  and  essentially  roadless  areas"  or 
Whitman  et  al.'s  "rugged  and  inaccessible  habitats",  thus  it  is 
especially  interesting  that  McKay  ( 1991 )  reported  a  number  of  wolverine 
sightings  "  around  the  Skyline  Drive  area  at  the  head  of  Ephraim 
Canyon,  and  in  the  Wasatch  Mountains"  of  Utah,  areas  near  fairly  dense 
human  populations  that  have  both  back  country  hiking  and  vehicle  use. 
Hash  (1987)  states  that,  though  wolverines  are  generally  associated 
with  back-country  or  wilderness  areas,  with  little  human  disturbance, 
they  do  cross  areas  of  human  habitation,  usually  at  night,  during  long- 
range  travels. 

Den  sites  have  been  well  described.  They  are  generally  made  in 
narrow  defiles  with  a  high  concentration  of  fallen  logs,  or  under  tree 
roots  or  protruding  rocks,  in  caves,  or  in  burrows  in  overhanging 
banks,  or  in  deep  snow  (Pulliainen  1968,  Rue  1981,  Hash  1987).  Fonales 
will  often  den  near  a  large  winter-killed  carcass  to  be  utilized  as  a 
food  source  (Rausch  and  Pearson  1972,  Rue  1981).  Myberget  (1968)  found 
most  dens  located  in  Norway  were  in  3-5  meters  of  snow,  next  to  cliff 
faces,  in  open  areas  with  southern  aspects.  Snow  appears  to  be  a 
common  denominator  to  most  wolverine  dens,  with  rocks  or  trees  a 
frequent  associate.  "There  does  not  appear  to  be  any  specific 
'critical  habitat'  that  can  be  identified  for  protection  of  denning 
opportunities"  (Hatler  1989). 

Home  range 

Because  wolverines  range  widely  over  a  considerable  diversity  of 
habitats,  it  is  not  surpeising  that  annual  home  ranges  reported  from 
North  American  studies  vary  considerably,  but  they  are  consistently 
large.  Homocker  and  Hash  (1981)  reported  a  mean  annual  hone  range 
size  for  nine  Montana  male  wolverines  of  422  km^  ( 163  square  miles ) . 
Studies  in  Alaska  by  Magoun  (1985)  and  Whitman  et  al.  (1986)  reported 
larger  home  range  sizes  for  males;  666  km^  (257  sq.  mi.)  and  535  km^ 
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I  206  sq.  nii.  )  respectively. 

Lactating  females  in  the  Montana  study  had  muc±i  smaller  spring  and 
summer  ranges  ( 100  kiv^ )  than  other  females ,  whose  average  annual  heme 
range  was  388  km^  (159  square  miles)  (Hash  1987).  Annual  home  ranges 
reported  for  females  were  about  100  km:^  in  south-oentral  Alaska  (Whitman 
et  al.  1986)  and  70  km^  in  arctic  Alaska  (Magoun  1985). 

Banci  ( 1987 )  found  a  marked  male  wolverine  in  the  Yukon  had  a 
smaller  home  range  (238  kra^)  than  those  in  Alaska  or  Montana.  Because 
other  studies  reported  that  male  home  ranges  are  generally  larger  than 
female's,  and  are  larger  in  the  summer  than  winter  (Hash  1987), 
apparently  because  of  breeding  activity,  Banci  ( 1987 )  hypothesized  that 
the  male  wolverine  she  studied  had  a  particularly  small  home  range 
(only  46  km^  in  summer)  because  he  had  easy  access  to  food  and  three 
f  eiiales . 

Variability  between  methods  and  presentation  of  results  in  all 
North  American  wolverine  studies,  and  food  and  mate  availability,  were 
mentioned  by  Banci  (1987)  as  potential  reasons  for  differences  between 
reported  annual  and  seasonal  home  ranges.  As  discussed  by  Hatler 
( 1989 ) ,  home  range  sizes  are  probably  more  indicative  of  food 
abundance,  environmental  conditions,  and/or  relative  stability  and 
density  of  local  populations  than  any  intrinsic  characteristic  of 
wolverines.  Of  importanoe  to  wildlife  managers  is  that  wolverines  do 
exhibit  seme  fidelity  to  particular  areas  for  months  or  even  years, 
that  males  generally  have  larger  home  ranges  than  fonales,  and  that 
females  without  kits  have  larger  heme  ranges  than  those  with  young. 

Daily  movements 

Numerous  accounts  reveal  that  the  wolverine  is  a  wanderer,  capable 
of  covering  great  distances  in  shorts  period  of  time.  For  the  purposes 
of  this  document,  "daily  movements"  cover  a  wolverine's  activities 
within  its  established  home  range,   whereas  dispersal  refers  to  long 
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distance    rrtovements    of    an    animal    leaving    one    area    of  activity, 
apparently  seeking  a  new  heme  range. 

Recording  direct  distance  between  telonetry  relocations  tends  to 
under-estimate  an  animals  actual  travel  distance,  failing  to  account 
for  meandering,  or  travels  out  and  back  from  one  site.  Magoun  (1985) 
reported  that  actual  distances  traveled  were  33%  greater  than  those 
calculated  for  wolverines  she  studied  in  arctic  Alaska.  Average  daily 
distance  traveled  between  relocations  were  12.3  km  for  males  and  4.2  km 
for  females;  one  male  on  her  study  area  was  relocated  35.6  km  from  his 
location  one  day  earlier.  In  the  south-central  Alaska  study,  Gardner 
( 1985 )  reported  the  mean  distance  between  relocations  for  both  summer 
and  winter  was  13  km  over  an  8  -  10  day  period.  Males  generally 
travelled  twice  as  far  as  females.  In  the  Yukon,  daily  movoiient 
averaged  1.5  km;  one  male  kit  traveled  17.3  km  in  one  day  (Banci  1987). 
Homocker  and  Hash  ( 1981 )  reported  maximum  movements  over  a  three  day 
period  for  males  was  64  km  and  38  km  for  fonales. 

Unpursued  male  wolverines  can  travel  8.6  km/h;  females  4.6  km/h 
(Magoun  1985).  At  these  rates  they  certainly  are  capable  of  covering 
" .  .  .25  km  in  several  hours  "  or  "daily  movanent  of  30-40  km  from  dens" 
(Hatler  1989),  "33  km  in  a  single  night"  (Wilson  1982),  or  "40-50  miles 
a  day"   (Rue  1981). 

Simply  because  wolverines  are  capable  of  such  dramatic  movements, 
does  not  mean  they  necessarily  make  them  at  all  times.  Such  movonents 
are  most  likely  in  response  to  a  shortage  of  food  or  the  search  for 
mates,  and  if  these  "resources"  are  available  in  one  locale  over  a 
period  of  time,  wolverines  may  beocme  almost  sedentary  (Gardner  1985, 
Banci  1987). 

Dispersal  behavior 

Studies  invariably  document  some  long  range  movements,  usually 
dispersal  by  young  males .    Banci  and  Harestad  ( 1990 )  documented  a  young 
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inaie  rhat  used  a  400  km'  area  for  three  mont±is,  then  apparently  left  for 
a  month  before  returning.  A  marked  female  in  Magoun's  (1985)  study  was 
trapped  300  km  south  less  than  three  months  after  she  was  originally 
tagged.  r-Tagoun  (1985)  also  trapped  a  juvenile  male  10  km  south  of  his 
natal  range  a  year  later.  Gardner  (1985)  and  Gardner  et  al.  (1986) 
reported  a  2  year  old  male  that  was  trapped  378  km  to  the  east  of  the 
original  capture  site  20  months  earlier. 

Juveniles,  usually  males,  apparently  disperse  to  establish  new 
territories .  Gardner  ( 1985 )  and  Banci  ( 1987 )  both  ruled  out  food 
shortage  as  the  reason  for  the  dispersals  they  reported.  Animals  that 
fail  to  locate  a  heme  range  probably  becctne  transients,  moving  to  find 
food  or  to  avoid  confrontation  with  established  wolverines.  These 
dispersers,  according  to  Hatler  (1989),  are  probably  responsible  for 
reported  range  extensions  (Newby  and  Wright  1955,  Newby  and  McDougal 
1964,  Yocum  1973,  and  others).  "From  a  management  point  of  view, 
dispersal  can  be  thought  of  as  a  '  natural  transplant '  ,  and  the 
existence  of  suitable  refuges  to  disperse  from  is  the  mechanism  most 
likely  to  prevent  local  extinctions  and  correct  local  declines"  (Hatler 
1989). 

Seasonal  elevation  shifts 

A  few  studies  have  documented  seasonal  elevation  shifts.  Gardner 
( 1985 )  found  distinct  movement  upward  in  spring  to  hunt  emerging  ground 
squirrels,  and  downward  in  fall  and  winter  to  ungulate  winter  ranges. 
Homocker  and  Hash  ( 1981 )  also  found  that  both  sexes  moved  to  higher 
elevations  during  spring  and  summer,  possibly  responding  to  higher 
tanperatures  at  lower  elevations .  Banci  and  Harestad  ( 1990 )  speculated 
that  "seasonal  shifts  by  wolverines  in  Montana  and  Alaska  appear  to  be 
responses  to  local  environmental  conditions  and  did  not  occur  for  most 
wolverines  in  the  Kluane  Game  sanctuary  during  our  study." 
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Territoriality 

Wolverines  are  generally  considered  solitary  animals.  Males 
apparently  associate  with  females  only  during  the  breeding  season,  and 
small  family  groups  of  a  mother  and  her  kits  may  be  observed  from  late 
spring  through  the  summer  months  ( Hash  1987 ) . 

Rue  (1981),  citing  work  by  Peter  Krott,  states  that  Eurasian 
wolverine  males  have  territories  of  500,000  acres,  overlapping  those  of 
3-4  females,  that  the  boundaries  of  these  territories  are  marked  with 
urine,  feces,  and  musk,  and  that  they  are  defended.  "Each  wolverine 
honors  the  territory  of  another  as  a  necessity  to  prevent 
overpopulation  of  a  given  area  and  the  resultant  food  shortages . "  Rue 
( 1981 )  also  stated  that  North  American  wolverines  do  rot  usually  have 
as  large  territories.  Glacier  National  Park  in  Montana,  enccntpassing 
about  a  million  acres,  is  inhabited  by  about  30  wolverines,  allowing 
each  about  33,000  acres.  "Calculating  8  males  and  25  fonales  and 
allowing  for  overlap,  each  male  has  about  125,000  acres,  which  sesns 
about  the  right  size."  Rue  (1981)  concluded  that  a  hunting  wolverine 
may  cover  40-50  miles  in  a  day,  and  that  "  a  male  wolverine's  territory 
is  so  large  that  it  usually  takes  about  3  weeks  for  him  to  make  a 
ocmplete  circle  (depending)  upon  the  availability  of  food  and  the 
weather"      but  cited  no  sources  for  this  conclusion. 

North  American  field  studies  of  wolverines  suggest  that,  with  seme 
exceptions,  wolverines  follow  general  Mustelid  spacing  patterns 
described  by  Powell  (1979):  studies  of  weasels,  pine  martens,  and 
stoats  have  documented  a  basic  mustelid  spacing  pattern  of  intrasexual 
territoriality,  and:  "...territorial  behavior  and  food  supply  are 
believed  to  be  the  main  factors  affecting  the  maintenance  and  stability 
of  this  spacing  pattern"  (Hatler  1989).  Powell  (1979)  wrote  that 
"minks,  black-footed  ferrets,  fishers,  beech  martens  and  wolverines 
(may)  also  exhibit  this  spacing  pattern." 
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MacDonald  ( 1983 )  speculated  that  among  somewhat  solitary- 
predators,  such  as  wolverines,  kx±cats,  and  weasels,  female  spatial 
organization  may  be  determined  by  the  distribution  and  availability  of 
food,  while  male  spatial  organization  is  determined  primarily  by  the 
distribution  of  finales. 

The  field  studies  in  Alaska  and  the  Yukon  seemed  to  suggest 
spatial  relationships  with  little  territorial  overlap  of  like  sexes  , 
and  overlap  between  sexes,  but  in  all  cases  there  were  insufficient 
data  to  verify  either  case  (Gardner  1985,  Magoun  1985,  Banci  1987). 
In  contrast,  Homocker  and  Hash  (1981)  found  considerable  overlap 
between  and  within  sexes  in  Montana,  and  no  evidence  of  territorial 
defense;  however,  this  population  had  a  rapid  turnover,  and 
individuals  had  little  time  to  establish  territories. 

Citing  Homocker  et  al.  (1983)  and  Banci  (1987),  Hatler  (1989) 
stated  "(they)  have  all  called  attention  to  some  practical  difficulties 
and  logical  inconsistencies  of  a  strict  territorial  system  for  this 
species.  In  particular,  it  is  noted  that  for  the  large  ranges  required 
by  the  scavenging  lifestyle,  territorial  maintenance  would  be  very 
difficult  and,  given  the  unpredictability  of  food  availability  in  some 
seasons,  possibly  unrewarding."  Quoting  Homocker  et  al.  (1983) 
Hatler  (1989)  noted  that  the  wolverine  has  a  "flexible"  behavioral 
system  that  "...  may  be  regarded  as  a  positive  adaptation  to  different 
and  changing  environments  and  is  of  value  to  the  species  survival , " 
and  concluded  "that  in  any  case,  ...  an  individual's  needs  for  food  may 
supersede  boundary  considerations."  Indeed,  Banci  (1985)  and  other 
authors  have  reported  several  wolverines  congregating  near  an  abundant 
food  source  at  one  time. 

Marking  behavior 

The  marking  of  trees,  boulders,  carrion,  and  food  caches  with 
urine,  feces,  and  ventral  scent  gland  secretions  is  well  documented 
(Homocker  and  Hash  1980,  Koehler  et  al.  1980,  Rue  1981,  Wilson  1982, 
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Magoun  1985,  3anci  1987,  Hash  1987).  Jackson  (1961)  stated  that  fcod 
caches  are  marked  to  signify  ownership.  Marking  is  often  considered  a 
territorial  behavior  (Rue  1982),  and  it  is  likely  that  Koehler  et  al.  's 
( 1980 )  contention  that  marking  maintains  a  tonporal  rather  than  areal 
spacing  to  avoid  confrontation  is  correct.  Hatler  (1989)  stated  that 
"it  seems  clear  that  chemical  signals  cannot  and  do  not  prevent 
trespass."  Whatever  the  reason,  scent  marking  is  a  frequent  and 
energy-consuming  activity  of  the  wolverine. 

Temporal  activity 

Wilson  (1982)  stated  that  wolverine  are  primarily  nocturnal,  but 
may  be  active  during  the  day  as  well.  It  appears  that  this  statonent 
may  not  be  altogether  accurate.  Krott  (1960)  spent  considerable  time 
with  free-ranging,  semi-domesticated  wolverines  and  concluded  that  the 
species  was  neither  nocturnal  nor  diurnal,  but  displayed  a  more-or-less 
continuous  sequence  of  activity  and  rest,  alternating  3-4  hours 
regardless  of  day  or  night,  though  he  noted  that  bad  weather  may  induce 
longer  periods  of  rest,  and  hunger  longer  periods  of  activity.  Haglund 
( 1966 )  claimed  that  the  wolverine  was  the  most  likely  large  predator  to 
be  seen  in  daytime,  calling  its  daily  activity  patterns  "irregular." 

Foraging  behavior 

In  an  interesting  discussion  on  wolverine  foraging  behavior, 
Hatler  (1989)  cited  work  by  biologists  Krott  (1960),  Haglund  (1966), 
Homocker  and  Hash  (1981),  Magoun  (1985),  and  others  to  suggest  that 
wolverines  do  not  hunt  in  the  usual  sense,  but  are  simply  "looking  for 
something  to  eat . "  Tracks  and  direct  observations  by  biologists  and 
trappers,  and  many  anecdotes  of  wolverine  raids  of  food  caches  and 
traplines,  suggest  that  the  wolverine's  most  common  winter  foraging 
behavior  is  wandering  about  searching  for  caches  made  by  itself,  other 
wolverines,  or  other  carnivores.  "Further,  and  of  particular  relevance 
to  management,  that  behavior  is  believed  to  make  the  wolverine 
particularly  vulnerable  to  baited  trap  sets  (Hash  1987)"  (Hatler  1989). 
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POPULATION  DYNAMICS 

Density 

Under  the  best  of  conditions,  wolverine  densities  are  low.  Their 
ocx:urrence  and  aburdance  is  dependant  upon  a  "diversity  and  abundance 
of  food  supplies"  (Hash  1987).  Van  Zyll  de  Jong  (1975)  and  Homocker 
and  Hash  ( 1981 )  agreed  that  wolverine  densities  are  greatest  where 
there  is  a  large  and  diverse  ungulate  population. 

Hash  (1987)  stated  that  the  greatest  numbers  of  wolverines  are 
found  in  the  Yukon,  the  hkDrthwest  Territories,  and  Alaska,  where  ronote 
areas  support  a  variety  of  ungulate  and  small  mammal  populations  and  a 
"conplex  of  efficient  predators." 

North  American  field  studies  confirm  low  wolverine  densities  even 
in  the  best  habitats.  Homocker  and  Hash  (1981)  in  western  Montana 
identified  one  wolverine  /  65  km^  (40  mi^)  on  their  1300  km^  study  area. 
Magoun  (1985)  estimated  one  wolverine/139  km^  (54  mi^)  occupying  the 
foothills  and  adjacent  coastal  plain  of  arctic  Alaska;  1/48  km^  (19  mi^) 
for  the  foothills  alone.  Magoun  (1985)  believed  these  were 
underestimates,  as  they  failed  to  account  for  transients. 

In  the  Yukon,  Banci  and  Harestad  (1990)  calculated  one  resident 
wolverine/  177  km2  (68  mi^),  based  on  known  wolverines  in  an  area.  If 
it  is  assumed  that  territories  are  exclusive  by  sex,  Banci  and  Harestad 
(1990)  calculated  one  resident  wolverine  /  93  km2  (36  mi^).  They 
pointed  out  that  methods  to  calculate  densities  by  various  researchers 
have  not  been  consistent  (some  include  juveniles,  some  exclude 
transients,  etc.  )  and  that  their  reported  density  of  1/93  km2  included 
areas  where  wolverines  were  absent  ( due  to  poor  habitat ) ,  thus 
overestimating  actual  densities. 
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Sex  ratios 


Sex  ratios  appear  equal  at  birth  (Wilson  1982,  Hash  1987).  In 
exploited  populations  females  tend  to  outnumber  males,  as  the  males  are 
apparently  more  vulnerable  to  trapping,  as  they  travel  more,  are  often 
the  (frequently  half -starved)  transients.  Magoun  (1985)  noted  that 
since  there  are  fewer  male  heme  ranges  available,  since  they  are  so 
much  larger  than  fonale  home  ranges,  there  will  be  more  males  in  the 
transient  category.  In  NJontana,  trapped  males  outnumber  females  2  to 
one  (Hash  1987). 

Cycles 

One  author  maintained  wolverines  cycle  in  response  to  hare 
abundance  as  do  lynx  (Bulmer  1974,  1975),  but  others  found  no  evidence 
of  consistent  cycling  (Cowan  1938,  Holbrow  1976).  Hatler  (1989) 
concluded:  "It  is  evident  that  population  flvictuations  occur,  but 
apparently  not  in  any  regular,  predictable  pattern. "  ^kD  doubt 
wolverine  populations  do  fluctuate  with  the  abundance  of  food 
availability,  and  anything  that  effects  animal  abundance  over  a 
widespread  area  would  effect  wolverine  abundance  over  a  period  of  time. 

FOOD  HMITS 
Nutrition 

Wolverine  metabolism,  measured  under  laboratory  conditions,  was 
found  by  Iverson  ( 1972 )  to  be  about  20%  higher  than  expected  from  body 
size.  Hatler  (1989)  surmised  that  the  nickname  "glutton",  suggesting 
a  voracious  appetite,  came  about  from  observations  of  encounters  with 
very  hungry  individuals,  whereas  captive  or  well  fed  animals  display  no 
particular  tendency  to  over-eat.  He  suggested  that  occasional  intense 
hunger  is  a  probable  fact  of  life  for  any  animal  relying  largely  on 
climatic  factors  and  other  carnivores  for  its  next  meal. 
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Two  of  the  four  major  field  studies  of  wolverines  in  North  America 
prior  to  1990  had  marked  animals  that  were  suspected  to  have  died  of 
starvation  (Homocker  and  Hash  1981,  Banci  1987)  and  in  a  third,  Magoun 
( 1985 )  thought  inadequate  nutrition  resulted  in  widespread  reproductive 
failure  during  her  study  in  Alaska.  Banci  (1987)  found  23%  of  the 
wolverines  she  examined  had  empty  stomachs. 

Food 

The  wolverine  "will  eat  anything  edible  (it)  can  catch  ,  find,  or 
steal"  (Rue  1981).  In  all  North  American  field  studies  carrion  has 
played  a  significant  portion  of  the  diet,  particularly  in  late  winter 
and  spring  (Homocker  and  Hash  1981,  Gardner  1985,  Banci  1987,  Magoun 
1987a).  Other  foods  that  occurred  in  high  pei?centages ,  especially 
during  the  summer  and  fall,  were  ground  squirrels,  snowshoe  hares,  mice 
and  voles,  and  blueberries.  Ranci,  (1987)  warned  against  identifying 
one  prey  group  as  most  important  to  wolverines,  emjiiasizing  the 
uncertainty  and  unpredictability  of  food  sources.  Following  her 
advice,  Hatler  (1989)  listed  all  foods  reported  in  the  literature. 
This  list  includes  7  ungulates,  8  rodent  genera,  13  other  mammals,  6 
kinds  of  birds,  plus  eggs,  plus  fish,  insects,  berries,  and  garbage, 
seeming  to  confirm  Rue's  stat^nent  above. 

NkDSt  ungulates  are  obtained  through  scavenging  carrion,  though 
wolverines  have  been  observed  suocessfiiLly  attacking  large  mammals  in 
deep  snow  (Burkholder  1962,  Wilson  1982),  including  caribou  (Burkholder 
1962,  Magoun  1985),  and  reindeer  (Haglund  1966).  Snowshoe  hares  ranked 
second  in  occurrence  in  the  diet  of  wolverines  in  the  Yukon  and  Alaska. 
Hatler  (1989)  speculated  that,  since  snow- tracking  observation  by 
Haglund  (1966),  Homocker  and  Hash  (1981),  and  Gardner  (1985)  showed  no 
evidence  of  wolverines  hunting  by  stealth  or  strategy,  hares  were 
probably  killed  by  other  predators  and  scavenged  by  wolverines. 
Wolverines  can  and  do  hunt  and  capture  smaller  prey,  primarily  marmots, 
ground  squirrels,  mice  and  voles.  Rodents  also  become  wolverine  food 
in  the  winter  as  they  are  dug  out  of  caches  and  eaten  (Gardner  1985). 
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CURRENT  STATUS 


Wolverine  populations  in  Alaska  and  v-^estem  Canada  are  trapped  and 
hunted  in  most  areas,  but  populations  appear  to  be  fairly  stable.  The 
situation  in  the  Lower  48  seenis  less  clear.  As  of  the  early  1990 's, 
Montana  still  classified  the  wolverine  as  a  furbearer  (and  has  since 
1976)  with  an  annual  trapping  season.  Harvests  have  fluctuated  for 
decades,  depending  as  much  upon  fur  prices  and  severity  of  winter  as  on 
wolverine  populations.  Annual  harvests  in  the  1960 's  and  1970 's  were 
generally  between  10  and  15,  though  58  were  taken  in  1976.  The  high 
for  the  past  30  years.  In  the  1984-1985  season,  25  were  harvested. 
The  harvest  was  11  in  1989,  7  in  1990,  and  5  in  1991  (Tom  Hinz,  MT  Fish 
Wildlife  and  Parks,  pers,  Cctm,  March  12,  1992). 

Nevada  considers  the  wolverine  extinct,  and  unprotected.  It  is 
classified  as  a  furbearer  in  Montana,  a  protected  non-game  animal  in 
Idaho  and  Washington,  threatened  in  California  and  Oregon,  and 
endangered  in  Colorado.  Federally,  it  is  classified  by  the  Fish  and 
Wildlife  Service  as  a  Category  2  species  (C2  =  Taxa  for  which 
information  now  in  possession  of  the  Service  indicates  that  proposing 
to  list  as  endangered  is  possibly  appropriate,  but  for  v^ch  conclusive 
data  on  biological  vulnerability  and  threat  are  not  currently 
available),  and  as  sensitive  in  Regions  One,  Four  and  Six  of  the  USFS. 
The  Forest  Service  defines  "sensitive"  as  a  species  for  v^iich 
population  viability  is  a  concern  as  evidenced  by  significant  current 
or  predicted  downward  trends  in  population  numbers  or  density,  or 
habitat  capability  ( Table  1 ) . 

Idaho  began  a  successful  effort  to  document  wolverine  in  the  state 
in  1989  (Bachman  et  al.  1990).  California  has  also  begun  such  an 
effort,  but  have  yet  to  document  wolverines  (Kucera  and  Barrett  1991). 
Colorado  nongame  specialists  have  attempted  to  locate  wolverine  and 
lynx  since  the  late  1970's  (Halfpenny  et  al.  1979,  Mead  et  al.  1984). 
Utah  has  finished  a  review  of  sightings  and  may  be  taking  steps  soon  to 
document  wolverines  in  the  Uinta  Mountains  (McKay  1991). 
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Table  i.     Status  of  the  wolverine  by  agency. 


U.S.   Forest  Service 


s 

Region  4 

S 

Region  5 

s* 

Region  6 

s 

U.S.    Fish  and  Wildlife  Service 

Category  2 

Bureau  of  Land  Management 

S 

State  Agencies 

California 

T 

Colorado 

E 

Idaho 

NG 

Montana 

FB 

Oregon 

T 

Utah 

Washington 

P 

Wyoming 

S  = 

Sensitive 

T  = 

Threatened 

NG  = 

Nongame  species 

P  = 

Protected  species 

FB  = 

Furbearer 

E  = 

Endangered 

Proposed  as  sensitive 


MANAGHIENT 


Population  managonent 

Wolverines  aire  primarily  cxDnsidered  a  fur  resource  in  Alaska  and 
Canada,  though  their  pelts  are  not  (Considered  particularly  valuable 
(Hatler  1989).  Currently,  Montana  is  the  only  state  south  of  the 
Canadian  border  that  allows  the  taking  of  wolverine  as  a  furbearer. 

Where  wolverines  are  harvested,  the  recommendations  of  Hatler 
( 1989 )  for  British  Columbia  may  be  appropriate.  He  reccnmended  the 
following  management  activities  and  options: 

1 )  Where  trapping  pressure  may  be  too  heavy,  shortening  the  season 
at  the  end  will  provide  protection  for  resident  males  and  productive 
females  before  they  reach  maximum  vulnerability.  Hash,  1987) 
recommended  closures  after  January  to  protect  females  with  kits; 

2)  Quotas  per  trapper  will  probably  not  reduce  the  harvest  of 
wolverines  as  most  trappers  rarely  take  more  than  one  or  two.  Regional 
quotas,  that  allow  an  area  to  be  closed  to  wolverine  trapping  when  the 
quota  is  reached  (requiring  mandatory  reporting  of  the  taking  of  a 
wolverine  within  a  specified  time  period,  such  as  48  hours),  can  allow 
for  a  limited  harvest. 

3)  Homocker  and  Hash  (1981)  and  Hash  (1987)  suggested  the 
curtailment  of  the  use  of  baited  sets  for  all  species  in  areas  where 
wolverine  expansion  is  desired.  Hatler  (1989)  noted  that  this 
regulation  would  be  difficult  to  enforce,  and  also  noted  that  the  use 
of  baited  sets  would  most  likely  produce  compensatory  harvests.  He 
also  pointed  out  that  the  often  used  regulation  of  requiring  the  use  of 
killer  type  traps,  such  as  "conibears,"  for  humane  reasons,  is  ironic 
in  that  wolverines  are  notorious  for  escaping  from  leg-hold  traps  to 
live  another  day,  and  thus  became  an  "educated"  and  more  secure  segment 
of  the  population. 
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4)  As  the  maintenance  of  refugia  appears  to  be  so  important  to 
maintaining  secure  wolverine  populations,  Hatler  (1989)  suggested  that 
when  new  areas  are  opened  up  for  development,  that  trappers  resist 
exploiting  all  areas  that  beoane  acx^essible. 

Given  the  relatively  low  densities  of  wolverines  in  the  United 
States  south  of  the  Canadian  border,  cxantinued  or  expanding  donands  for 
timber,  mining,  heme  development,  and  recreation,  the  pressures  on  the 
roTiaining  wolverines  and  their  habitat  will  continue  to  grow.  To 
maintain  viable  wolverine  populations  in  these  areas,  it  seems 
difficult  to  justify  any  legal  wolverine  harvest.  The  few  wolverines 
taken  south  of  Canada  certainly  provide  little  recreation  or  fur 
income.  In  areas  of  potential  wolverine  use,  or  in  areas  of  potential 
wolverine  expansion,  trappers  and  trapper  associations  can  take  an 
active  role  in  learning  ways  to  minimize  the  accidental  take  of 
wolverines,  how  to  safely  release  those  aocidently  caught,  and  how  to 
turn  in  any  accidently  killed  without  penalty. 

Wherever  the  species  is  harvested.  Hash  (1987)  recommended 
mandatory  registration  of  the  kill  to  provide  information  on  harvest 
numbers  and  distribution.  The  collection  of  skulls,  recommended  by 
Magoun  ( 1985 ) ,  can  provide  sex  and  age  data  with  little  trouble  to  the 
hunter  or  trapper. 

Habitat  managOTient 

In  general,  wolverines  need  large  undisturbed  areas  with  an 
abundance  and  variety  of  small  and  large  mammals  (Van  Zyll  de  Jong 
1975,  Kelsall  1981).  In  the  southern  portions  of  their  range, 
including  all  of  their  range  in  the  "lower  48",  they  use  mountainous, 
coniferous  habitats  (Hash  1987).  They  appear  capable  of  re-populating 
areas  of  suitable  habitat  as  long  as  they  have  refugia  to  re- 
populate  from,  such  as  large  wilderness  areas  (Newby  and  Wright  1955, 
Allen  1987,  Hash  1987).  They  avoid  clear-cuts  (Homocker  and  Hash 
1981). 
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In  addition  to  the  maintenance  of  wilderness  areas  for  refugia, 
Allen  (1987)  reccmmended  providing  a  variety  of  sucxsessional  stages, 
maintaining  or  encouraging  a  cover  type  mosaic  through  cutting  or 
burning,  and  maintaining  travel  corridors  between  extensively  managed 
areas  and  wilderness. 

If  the  goal  of  a  wolverine  managonent  plan  is  to  optimize 
population  size,  Wilson  (1982)  suggested  "it  is  possible  the  best  way 
to  manage  this  species  is  to  do  nothing.  Vtolverines  would  probably 
flourish  if  sufficiently  large  tracts  of  proper  habitat  were  set  aside 
and    protected."  Recognizing    the   difficulty    inherent    in  this 

recommendation,  he  continued:  "it  is  not  always  possible  to  provide 
totally  protected  refuges  in  areas  where  it  may  be  possible  to  maintain 
wolverine  populations.  Protection  from  human  predation  should  be 
provided  in  all  areas  of  the  contiguous  United  States . " 

Hatler  ( 1989 )  stated  "habitat  management  for  wolverines  is  not 
sijnple,  requiring  attention  to  the  total  ecosystem  perhaps  more  than 
for  any  other  species."  He  continued:  "the  reduction  of  wilderness 
"refugia"  through  access  and  alienation  for  timber  and  mineral 
extraction  may  be  the  greatest  threat  to  local  population  viability 
(and  practices  that)  reduce  biological  diversity  are  all  potentially 
negative  for  the  species.  In  effect,  successful  management  of 
wolverines  requires  a  successful  integrated  management  syst^  for  all 
the  other  wildlife  species  for  which  it  depends." 

Wolverines  are  quite  capable  of  living  in  a  variety  of  habitats 
as  long  as  enough  food  and  security  is  available.  They  are  usually 
associated  with  wilderness  chiefly  because  they  are  so  vulnerable  to 
the  activities  of  humans  (V.  Banci,  pers.  comm.,  1992).  Therefore, 
specific  habitat  management  guidelines  must  include  some  means  of 
providing  security  and  protection  from  man,  and  they  must  provide  for 
an  adequate  year-around  food  supply.  Guidelines  established  for  the 
grizzly  bear  or  the  lynx  will  have  applicability  to  the  wolverine.  The 
key  to  management  is: 
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1)  the  less  development,  the  better.  Floads,  if  necessary,  should 
be  one  way  (not  loops),  as  primitive  as  possible,  and  permanently 
closed  after  mineral  or  timber  entry  is  completed. 

2)  timber  harvest  should  be  acoontplished  in  a  manner  that  will 
provide  the  greatest  biological  diversity  over  the  long  term.  Cuts 
should  be  relatively  small,  not  adjacent  to  large  openings,  leave  some 
down  material  and  some  understory  for  small  birds  and  mamnt^s,  and 
provide  for  travel  corridors  between  secure  cover  areas. 

3)  carcasses  of  big  game  are  an  important  conponent  of  wolverine 
late-winter  diet,  especially  in  areas  with  long  and  intense  winters 
( most    of    wolverine    range ) .       Activities    that    encourage  maintain 
ungulates  and  their  winter  ranges  will  benefit  wolverines. 

TECHNIQUES 

Age  determination 

Development  of  life  histories  for  any  animal  requires  accurate  age 
classification  of  study  specimens.  The  most  cxxmon  technique  used  to 
age  mammals  for  the  past  twenty  years  has  been  cementum  tooth  analysis. 
This  assumes  that  the  number  of  canentum  bands  deposited  have  a  direct 
correlation  to  the  age  of  the  animal.  The  age  determination  of 
wolverines  using  this  method  is  difficult  (Banci  1982b),  but  it  has 
been  the  priinary  method  used  by  all  North  American  field  studies  to 
date. 

Rausch  and  Pearson  ( 1972 )  and  Banci  ( 1982b )  looked  at  alternative 
methods  of  aging  wolverine.  Both  reported  that  skull  measurarients  can 
be  used  reliably  to  distinguish  young-of-the-year  from  adults.  Banci 
(1982b)  found  some  utility  in  using  the  length  of  sagittal  crest  in 
males,  and  the  degree  of  closure  of  intemasal  and  zygomatic  sutures 
for  both  sexes  to  determine  age. 

Cementum  analysis  is  probably  still  the  best  technique,  though  it 
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has  inherent  problems.  Though  Banci  (1987)  suggested  using  incisors  or 
premolars  for  analysis,  Gary  Matson  of  Missoula,  a  professional 
histologist,  has  found  best  results  using  canines  from  wolverines 
(Matson,  pers.  ccnm. ,  Mar.  12,  1992).  For  wolverines  captured  live,  to 
be  released,  a  premolar  will  suffice  for  age  determination.  As  Banci 
(1987)  pointed  out,  "differing  methodology,  even  within  the  same 
technique,  can  bias  results  and  make  comparisons  between  studies 
untenable . "  Consistent  use  of  a  professional  laboratory  by 
researchers  would  do  much  to  reduce  this  bias. 

Immobilization  techniques 

Wolverines  were  captured  in  live  traps  by  Hash  and  Homocker 
(1980)  and  djimDbilized  using  ketamine  hydrochloride  (Ketalar  lOOmg/ml) 
administered  by  intramuscular  injection  into  the  hip  area.  Dosages 
recommended  range  from  17.22  to  25.52  mg/kg  body  weight.  Males 
required  a  higher  dosage  per  kg  body  weight.  Mean  time  to 
immobilization  was  3.83  minutes,  immobilization  lasted  an  average  of 
44.28  minutes  (range=  18-68  min.  ),  and  recovery  took  an  average  of 
46.28  min.  (range=  15-75  min. ).  No  wolverines  died  from  this  treatment, 
and  there  were  no  noticeable  ill  effects.  They  also  administered  2  ml 
bicillin  to  prevent  infection  and  recommended  use  of  a  muscle  relaxant 
such  as  xylazine  hydrochloride  to  reduce  muscle  rigidity,  a  side-effect 
of  ketamine. 

Banci  and  Harestad  ( 1990 )  reported  using  a  mixture  of  ketamine 
hydrochloride  and  xylazine  hydrochloride  (Rcmpun).  Banci  (Unpub.  rep.  ) 
stated  that  "the  attractiveness  of  this  combination  is  that  it  is  fast 
acting,  relatively  short  in  duration,  has  a  wide  safety  margin  for  both 
animal  and  human  and  is  relatively  cheap."  They  gave  no  dosage 
information . 
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Survey  techniques 


Because  wolverines  occur  in  such  low  densities  they  are  difficult 
to  survey.  McKay  (1991)  summarized  methods  that  have  been  used  to 
survey  for  wolverines.  Some  of  these  methods  are  lased  to  verify 
wolverine  presence,  v*iile  others  have  been  used  to  monitor  known 
populations.      She  listed: 

1.  Literature  review  of  historic  occurrences  (Durrant 
1952,  Hoak  et  al.  1982,  Groves  1987). 

2.  Mail  questionnaire  (Hoak  et  al.  1982,  Groves  1988). 

3.  Rare  mammal   survey  using   "Wanted  posters"  (Groves 
1988). 

4.  Bait  and/or  scent  stations  with  hair  traps  (Groves  and 
Gadwa  1989,  Bachman  et  al.  1990). 

5.  Bait   and/or   scent    stations   with   infra-red  cameras 
(Bachman  et  al.  1990,  Kucera  and  Barrett  1991). 

6.  Scent  stations  in  summer  for  tracks  (Winn  1976,  Houghton 
and  Sweeny  1982). 

7.  Radio  telemetry  (Homocker  and  Hash  1981,  Hash  1987). 

8.  Live  traps  (Homocker  and  Hash  1981). 

9.  Aerial  surveys  (Hash  1987). 

10.  Winter  track  surveys  (Austin  1990,  Bachman  et  al.  1990, 
Koehler  1990). 

Each    of     these     techniques     has     inherent     advantages  and 
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disadvantages,  and  some  are  more  appropriate  than  others,  depending  on 
data  required,  and  finances  available.  The  Monitoring  Ccnmittee  of  the 
Interagency  Lynx-Vtolverine-Fisher  Vtorking  Group  has  been  developing  a 
dichotomous  key  to  allow  a  user  to  select  the  appropriate  method  for 
surveying  or  monitoring  wolverines,  depending  on  the  managonent 
objectives.  It  is  the  desire  of  the  Working  Group  to  promote 
standardized  techniques,  and  to  see  that  they  are  used  most  effectively 
and  efficiently. 

The  Monitoring  Camittee  suggested  that  the  selection  of  a 
detection  device  to  be  used  in  a  monitordLng  program  be:  1)  affordable, 
2)  able  to  verify  with  evidence,  3)  easy  to  transport  and  establish, 
4)  standardized,  and  5)  sinple  to  use  by  all  cooperators. 

Different  levels  of  monitoring  intensity  were  identified.  These 

are: 

I  Presence  or  absence 

II  Distribution 

III  Population  trend 

IV  Population  size 

V  Population  composition 

The  Ccmmittee  developed  a  list  of  monitordLng  techniques  and  listed 
their  advantages  and  disadvantages  for  Level  I  monitoring  for 
wolverines  (Table  2).  It  is  the  intent  of  the  Committee  to  oonplete 
an  analysis  of  these  techniques  and  to  analyze  their  costs  for  Levels 
I  through  IV  for  lynx,  wolverine,  and  fisher,  and  to  produce  a  manual 
outlining  their  recommendations,  as  well  as  producing  training 
materials  and  workshops  to  disseminate  this  information. 
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Monitonng  tecnniques 


IV.  Level  1  -  Wolverine. 

Listed  below  are  the  techniques  considered,  in  order  of  increasing  dependence  on 
sophisticated  technology,  tor  wolverines  at  Level  L 


Technique 


Advantages 


Disadvantages 


Costs 


1.  Incidenial  sightings 
of  individuals  and 
their  sign. 


Low  cost;  Mzny 
obsen'ers;  Large  area 
covered;  Good  PR; 
EducauonaJ;  Used  at 
any  season;  Can  ID 
areas  for  future  work. 


Sightings  need  venfication; 
No  control  over  effon; 
Limited  to  visitor  use  areas; 
Presence  only-limiied  confidence 
in  absence. 


Posters;  Brochures; 
Data  entry;  Training; 
Vcrificauon. 


2.  Surveys: 


a.  Snow  track  counts 
(trained  personnel 
who  return  with 
physical  evidence; 
photo,  measurements) 


Reliable  data  on 
multiple  species;  Large 
area  covered;  Simple-few 
instruments/hardware; 
Flexibility  of  scheduling; 
Good  data  on  absence. 


Need  adequate  and  proper 
snow  cover,  Labor  intensive. 


Transportation;  Sur/ivai 

gear,  personnel  training; 

Additional  gear-  cameras 

tape,  film,  etc. 

Costs  depend  on  mode  of 

travel  -  foot,  snowmobile, 

aircraft. 


b.  Track-plate  counts 
(sooted  and  partially 
covered  with  contact 
paper;  baited  and 
enclosed  in  a  "cubby") 


Positive  ID;  Good  pad      No  gait  pattern;  Limited  to 
print  provides  physical     certain  species;  Bait/lure  can 
evidence  from  which        alter  behavior;  repeat  visits 
accurate  measurements     by  personnel  are  necessary; 
can  be  collected;  Bail  and  More  gear  needed  to  transport 
lure  increases  detections;  and  set-up;  Non-target  species 
Can  be  used  all  seasons     can  inactivate  the  siauon. 
and  when  access  is  best; 
Easy  to  schedule;  Data  on 
a  number  of  species; 
Immediate  ID  not  necessary. 


More  than  snow-tracks...(?) 


c.  Hair  snares 
(baited  cylinders  of 
wire) 


d.  Cameras 

1.  "Low  -tech"; 
(110  print  film; 
manual  trigger) 


Provides  physical 
evidence;  Used  during  all 
seasons  and  by  many 
species;  Baityiurc 
increases  detections; 
Technicians  need  not  be 
too  sicilled;  Immediate  ID 
not  necessary;  Potential 
for  genetic  ID  to  sfjecies. 


Inexpensive;  Can  be 
used  for  other  studies; 
Physical  evidence  and 
positive  ID;  Bait/lure 
increases  detection;  Used 
all  seasons;  Used  when 
access  is  best;  Ease  of 
scheduling;  May 
recognize  individuals. 


ED  based  on  structural 
characteristics  iis  difficult; 
Hair  is  infrequently  snared; 
Bulky;  Negative  PR. 


Similar  to  track-plate... 


Vulnerable  to  weather; 
Relatively  high  failure  rate; 
Small  negative;  Trigger  requires 
that  subject  must  pull  bait; 
Non-target  species  inactivate 
the  station;  Limited  to  1  photo 
per  visit;  Repeat  visits  necessary 
to  service;  Experience  technicians 
necessary;  No  lime/date  on  film. 


Similar  to  track-plate. 
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PART  II     WOLVERINE  LITERATURE 


There  have  been  four  comprehensive  'Riverine  bibliographies 
published  in  the  past:  Dagg  and  Campbell  (1974a)  included  287 
refeorences  with  keywords,  Banci  (1982a)  contained  607  titles.  Halfpenny 
et  al.  (undated)  listed  626  references  in  nine  different  subjects,  and 
Hatler  (1989)  included  180  annotated  titles.  Hatler  is  perhaps  the 
most  useful,  containing  most  recent  citations,  including  most  of  the 
pertinent  papers  with  information  on  life  history  and  manag^ient  of  the 
species,  and  an  excellent  subject  index,  though  both  the  Banci  (1982a) 
and  Halfpenny  et  al.  (undated)  bibliographies  contain  a  very  diverse 
and  comprehensive  collection  of  references  on  the  wolverine.  A  fifth 
bibliography,  containing  52  annotated  citations,  is  contained  in  McKay 
(1991). 

Any  comprehensive  attempt  to  review  and  cement  on  the  literature 
has  to  have  some  boundaries,  and  often  these  are  subjective.  Dagg  and 
Campbell  (1974a),  Banci  (1982a),  and  Halfpenny  et  al.  (undated) 
included  almost  everything  ever  written  on  the  wolverine.  Hatler 
(1989)  focused  on  North  American  literature,  especially  that  relevant 
to  life  history  and  management,  as  well  as  everything  published  on  the 
wolverine  in  British  Columbia.  McKay  (1991)  included  seme  of  the 
classic  literature  and  everything  pertaining  to  wolverines  in  Utah  that 
she  could  locate. 

This  work  focuses  on  management  of  the  wolverine  in  the 
contiguous  United  States,  primarily  in  the  mountainous  west.  The 
bibliographic  sections  of  this  document  are  composed  of  four  parts: 

I .  Bibliography 

This  section  includes  papers  that  pertain  to  the  biology 

and   management   of   the  wolverine  in   the  western  United 

States.      It  has  but  one  specific  reference  to  wolverine 
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parasites  and  diseases;  the  reader  may  refer  to  this 
paper,  or  other  "general"  references  for  further 
infonnation  on  this  topic.  Because  the  majority  of 
extensive  field  work  has  been  done  in  Canada  and  Alaska, 
literature  from  these  areas  is  referenced  v^^en  it  provided 
valuable  information  on  the  life  history  or  managonent  of 
the  species.  Some  of  the  classic  literature  from  Eurasia 
has  also  been  referenced,  especially  if  it  contains  new  or 
more  in-depth  information  than  that  available  in  North 
America,  was  generally  obtainable  in  the  United  States  or 
Canada,  and  had  at  least  an  English  summary. 


Abbreviated  keywords  follow  each  citation  in  bold, 
indicating  some  of  the  topics  discussed  in  that  paper. 

KEYWORDS 

behav-  behavior,  foraging  behavior 

biblio-  bibliography 

dens-  density 

distrib-  distribution 

food-  food  habits 

habitat-  habitat 

hab  mgt-  habitat  management 

harv-  harvest 

health-  diseases  and  parasites 

hist  distrib-  historical  distribution 

heme  mg-  home  range 

imnob  tech-  immobilization  techniques 

lif  hist-  life  history 

lit  rev-  literature  review 

pop  mgt-  population  management 

status-  status 
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surv  -tech-  survey  tiechniques 
taxon-  taxoncmy 
terr-  territory 

tech-  techniques  (age/ sex  determination, 

II.  Subject  Index 

An    index    of    topics    referenced    by    keyword    to  each 
bibliographic  citation  is  included  here. 

III.  Annotated  Bibliography 

Papers  that  I  judged  were  fairly  important  contributions  to  the 
literature,  including  classic  field  studies,  in-depth  literature 
reviews,  and  studies  directly  pertaining  to  the  management  of 
wolverines  in  the  western  United  States  were  included  in  this 
section.  As  Hatler  (1989)  and  McKay  (1991)  had  previously 
annotated  much  of  this  literature,  I  have  used  their  annotations 
v^iere  possible. 

Hatler  ( 1989 )  listed  the  citation,  followed  by  three  alphabetical 
codes,  and  carments.  The  codes  he  used  are:  A)  a  significance 
rating  of  0-3,  with  0  rated  as  insignificant  and  3  as  very 
significant;  B)  geographic  area  considered  in  the  paper;  and  C) 
a  short  description  of  the  contents  of  the  paper.  All 
annotations  from  Hatler  ( 1989 )  are  noted  with  an  asteric  ( * ) . 
Annotations  from  McKay  (1991)  are  marked  with  two  asterics  (**) 
before  the  citation. 

PART  III.  SELECTED  REPRINTS 

Copies  of  the  papers  I  judged  most  significant  to  the 
biology  and  management  of  the  wolverine  are  included  in 
their  entirety  in  this  section. 
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ANNOTATED  BIBLIOGRAPHY 


Annotated  bibliographies  of  a  number  of  important 
papers  on  wolverine  biology  and  management  are  included 
here.     David  Hatler  (Hatler  1988)  and  Robin  McKay  (McKay 
1991)  have  given  their  kind  permission  to  select  and  copy 
from  the  excellent  annotated  bibliographies  that  they  have 
compiled.     Hatler 's  annotations  are  marked  with  (*)  and 
McKay ' s  with  (  ** )  . 

Hatler  (1988)  listed  the  citation,   followed  by  three 
alphabetical  codes,   and  comments.     The  codes  he  used  are:  A) 
a  significance  rating  of  0-3,   with  0  rated  as  insignificant 
and  3  as  very  significant;     B)  geographic  area  considered  in 
the  paper;   and     C)  a  short  description  of  the  contents  of 
the  paper. 
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Austin,     D.A.       1990.       Summary    report,    winter    snow    track  count 
.         surveys,    timber    sale    project    opportunity    areas.       Mt .  Hood 
'f'^      National  Forest.     Columbia  Gorge  and  ZigZag  Ranger  Districts. 

Anim.al  track  surveys  occurred  on  established  roads  using 
snowmobiles,  snowshoes,  and  cross  country  skis.  The  sur\'eys 
occurred  as  soon  after  fresh  snow  fall  as  possible.  Tracks  were 
photographed  for  verification.  Aerial  photos  were  used  to  pinpoint 
track  locations. 


Bachman,    D. ,   G.   Gadwa  and  C.   Groves.     1990.   A  winter  survey  for 
wolverines   (Gulo  gulo)   on  the  Sawtooth  and  Challis  National 
Forests,   Idaho.     Idaho  Fish  and  Game,   Boise.     29  pp. 

A  full  description  of  the  methods  and  results  for  a  January  to 
April  1990  winter  survey  for  wolverines,  primarily  on  the  Sawtooth 
National  Forest  and  to  a  lesser  extent  the  Challis  National  Forest 
is  presented  in  this  paper.  Researchers  utilized  snowmobiles, 
skis,  and  snowshoes  to  locate  wolverine  sign.  Areas  exhibiting 
past  wolverine  use  were  monitored  by  bait  and  scent  stations.  Hair 
traps  and  remote  infra-red  sensitive  cameras  were  used  to  monitor 
wolverine  presence  at  bait  and  scent  stations.  Hair  traps  did  not 
collect  any  wolverine  fur,  suggesting  to  researchers  that  this 
method  may  be  inefficient  for  locating  wolverines. 

During  this  study,  14  track  sightings  were  "confirmed"  and  3  were 
designated  as  "probable".  Habitat  use  inferred  from  these  data 
suggest  that  wolverines  appeared  to  mostly  utilize  mixed  conifer 
habitat  with  preference  for  spruce\fir  stands  along  stream  bottoms. 
Of  secondary  use  were  areas  of  mature  lodgepole  pines.  It  appeared 
to  researchers  that  wolverines  use  the  same  winter  areas  from  year 
to  year. 

Cameras  collected  pictures  of  wolverines  and  a  variety  of  other 
animals  at  the  bait  stations.  Researchers  suggest  that  the  use  of 
cameras  is  good  for  monitoring  wolverines. 


^  Bailey,  T.N.   1981.  Factors  influencing  furbearer  popularions  and  harvest  on  the  Kenai  National 
Moose  Range,  Alaska.  Pages  249-272  in  J.A.  Chapman  and  D.  Pursley  (eds).  Worldwide 
furbearer  conference  proceedings,  Aug.  3-11,  1980,  Frostburg,  Maryland. 

A)  1;  B)  Alaska;  C)  Review  of  furbearer  and  harvest  data  on  the  refuge. 
Population  Dynamics  -  poptrend. 
Species  Management  -  harvest. 
Habitat  Management  -  fire. 

Comments  -  It  is  speculated  that  "since  prime  habitat  of  wolverines  on  the  refuge  appears  to 
be  along  the  more  rugged  mountainous  forest  edges  and  alpine  areas,  fires  probably  have 
not  significantly  influenced  wolverine  habitat";  initial  impact  on  prey  species  might  be 
detrimental,  but  wildfire  effects  on  food  supply  would  probably  be  beneficial  in  the  long 
term.  61 


A  Ballard.  W.B.,  A.W.  Fran/.mann,  and  C.L.  Gardner.    1982.  Comparison  and  assessment  of  drugs 
used  to  immobilize  Alaskan  gray  wolves  (Cams  lupus)  and  wolverines  {Gulo  gulo)  from  a 
heUcopter.  J.  Wild!.  Dis.  18:339-342. 

A)  2;  B)  Alaska;  C)  Monitoring  of  results  during  field  use. 
Species  Management  -  gen/tech. 

Comments  -  Etorphine  is  favored  for  use  on  these  two  species  because  it  enables  quick 
recovery  and  therefore  does  not  expose  animals  to  prolonged  exposure  to  extreme 
temperatures  or  accidents;  a  dosage  of  0.7  mg  etorphine  mixed  with  50  mg  of  xylazine  is 
recommended  for  aerial  daning  of  wolverines  weighing  10.5  -  17.7  kg. 

^  Banci,  V.A.   1982a.  A  bibliography  on  the  wolverine  Gulo  gulo.  Research,  Ministries  of 
Environment  and  Forests.  r\VIFR-9.  Victoria.  53pp. 

A)  2;  B)  General;  C)  Literature  search  and  compilation  of  references. 
Other  Topics  -  bibliography. 

Comments  -  This  is  the  most  complete  of  the  wolverine  bibliographies  in  terms  of  number 
of  titles  (607),  although  the  treatment  of  the  species  in  a  large  proponion  of  Lhat  total  is 
linle  more  than  a  mention  of  the  name;  further,  it  consists  only  of  a  simple  list,  without 
annotations  or  topic  headings,  making  it  less  useful  than  it  otherwise  might  be. 

Banci,  V.A.  1982b.  The  wolverine  in  British  Columbia:  distribution,  methods  of  determining  age 
and  status  of  Gulo  gulo  Vancouver ensis.  Research,  Ministries  of  Environment  and  Forests. 
IWIFR-15.  Victoria,  90pp. 

A)  2;  B)  British  Columbia;  C)  Literature  review  and  examination  of  museum  specimens. 
Description  -  taxonomy,  distribution. 
Species  Management  -  age/tech. 

Comments  -  A  comparison  of  skull  features  and  dimensions  leads  to  the  conclusion  that  the 
Vancouver  Island  wolverine  is  not  sufficiently  different  to  warrant  a  separate  subspecies 
status;  age  determination  in  wolverines  is  difficult  because  the  species  grows  and  matures 
quickly--  there  were  no  significant  correlations  with  age  among  several  combinations  of 
cranial  and  dental  measurements;  an  "enamel  line"  technique  was  evaluated  and  found  of 
little  use  for  the  species;  annuii  are  present  in  dental  cementum,  but  teeth  are  difficult  to 
prepare,  resulting  sections  are  difficult  to  read,  and  there  is  linle  known  age  material  to 
correlate  annuii  numbers  and  age;  further,  wolverines  may  show  more  variable  cementum 
deposition  patterns  than  most  species  because  they  experience  less  pronounced  seasonal 
nutritional  differences  (food  is  often  most  available  to  them  in  winter)  and/or  because  there 
may  be  more  variation  in  nutritional  patterns  between  years;  for  those  reasons,  and  because 
juveniles  and  subadults  are  difficult  to  separate  by  the  method  in  any  event,  cementum 
annuii  analysis  may  not  be  appropriate  for  wolverine-preliminary  results  with  a  technique 
involving  measurement  of  the  canine  pulp  cavity  have  been  promising;  a  provincial 
distribution  map,  compiled  from  literature  records,  anecdotal  accounts,  and  harvest  records 
show  that  the  species  occurs  throughout  B.C.,  but  probably  most  significantly  in  the 

northern  half,  although  observations  and  records  anywhere  along  the  coast  are  rare;  the 
need  for  information  on  habitat  requirements  and  population  characteristics  in  the  province 
is  emphasized. 
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Banci,  V.A.   1987.  Ecology  and  behavior  of  wolverine  in  Yukon.  Unpubl.  M.Sc.  Thesis,  Univ. 
British  Columbia,  Vancouver.  178pp. 

A)  3;  B)  Yukon  Territory;  C)  Field  studies  with  telemetry  and  laboratory  study  of  461 

trapped  specimens,  1982-1985. 

Description  -  features,  distribution. 

Habitat  Characteristics  -  study  area,  cover,  climate. 

Life  History  -  food,  hmrange,  movements,  dispersal,  socbehav,  behavior,  health. 
Population  Dynamics  -  natality,  monality,  poptiend,  popcomp,  popreg. 
Species  Management  -  age/tech.  kiU/tech,  repro,  harvest,  harv/strategy,  interactions. 
Comments  -  This  study  represents  the  most  thorough  and  wide-ranging  field  study  of  the 
species  that  has  been  undenaken  in  Canada,  and  since  there  has  as  yet  been  no  formal 
publication  of  results  in  easily  obtainable  sources,  detailed  coverage  is  provided  here; 
REPRODUCTION  -  among  180  usable  female  samples,  109  (61%)  were  in  the  first  two 
age  classes,  with  all  of  82  kits  (age  0+)  and  25  of  27  subadults  (1+)  in  the  "non- 
reproductive"  category;  for  the  71  older  animals,  those  found  to  be  in  the  reproductive 
(pregnant  or  post-partum)  group  included  16  of  30  in  age  2+,  12  of  13  in  each  of  3+  and 
4+,  6  of  7  in  age  5+,  and  only  3  of  8  in  a  combined  6+  -  11+  group;  overall,  owing  panly 
to  the  young  age  distribution  of  the  sample,  only  53  of  180  females  in  the  sample  (29.4%) 
were  in  the  reproductive  class;  the  mean  in  utero  litter  size  was  3.2,  and  there  was 
evidence  for  litter  size  increasing  with  age  of  female,  ranging  from  2.8  to  3.4  in  ages  2+  to 
5+;  it  is  emphasized  that  the  laboratory  results,  though  indicating  low  productivity,  probably 
are  nevertheless  optimistic  because  they  fail  to  account  for  intra-uterine  and  pre-weaning 
losses;  implantation  occurred  as  early  as  November  and  some  births  as  late  as  March,  but 
there  was  some  evidence  that  most  parturition  may  be  in  February;  males  were  sexually 
mature  at  2+  years,  and  showed  some  evidence  of  increased  breeding  condition  by  late 
winter  (March);  AGE  DETERMINATION  is  a  problem  for  this  species-though  not 
considered  ideal,  dental  cementum  analysis  using  upper  premolars  was  used  in  this  study; 
FEATURES  (SIZE)  -  adult  males  were  heavier  than  younger  animals,  but  body 
measurements  did  not  differ-estimated  whole  weights  for  kits,  subadults,  and  adults, 
respectively,  were  11.5  kg  (n=59),  11.9  kg  (n=44),  and  12.8  kg  (n=lll);  comparable 
weights  for  females  were  8.3  kg  (n=60),  7.9  kg  (n=30),  and  8.7  kg  (n=82)-ihe  lower 
figures  for  subadult  females  was  possibly  due  to  weight  loss  during  their  initial  period  of 
independence  (a  year  later  than  for  males);  the  largest  estimated  weights  were  14.4  kg 
(female)  and  21.3  kg  (male);  whole  weights  of  live-trapped  males  varied  from  10.2  kg  for  a 
kit  to  15.0  kg  for  an  adult  aged  10+.  and  averaged  13.0  (n=5)-comparable  figures  for 
females  were  6.6  and  7.8  kg  for  two  kits,  up  to  11.0  kg  for  an  adult,  v/ith  a  mean  of  8.7 
kg  (n=5);  CONDITION  -  a  kidney  fat  index  and  a  visual  estimate  of  total  body  fat  were 
both  considered  inadequate  for  measuring  condition,  although  there  was  some  evidence  that 
females  were  in  low  in  body  fat  more  often  than  males;  FOOD  HABITS  -  detailed 

comparisons  of  stomach  contents  for  quick-killed  and  restrained  animals  indicated  that 
consumption  of  trap  bait  was  rare  and  unlikely  to  bias  food  habits  results;  based  on  411 
stomach.  95  (23.1%)  were  empty-  suggesting  that  food  was  generally  difficult  to  obtain; 
frequency  of  occurrence  and  percent  dry  weight  of  major  prey  items  in  the  remaining  316 
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stomachs  was  snowshoe  hare  (18.5,  6.7).  porcupine  (10.9.  0.8).  moose  (9.7,  12.5).  canbou 
(5.4.  8.0),  red  squirrel  (4.4.  0.7),  and  ground  squirrel  (2.4,  0.9);  flesh,  fat,  and  bone  not 
identified  to  specific  croups,  but  believed  mostly  from  wild  ungulates,  had  a  combined 
frequency  of  32.9%  and  a  percent  dry  weight  occurrence  of  31.0--ihat  category  combined 
with  the  identified  ungulate  remains  demonstrates  its  major  imponance  in  the  diet  (believed 
mostly  scavenged);  other  ungulates  identified  (besides  moose  and  caribou)  were  elk,  mule 
deer,  thinhom  sheep,  and  mountain  goat,  all  at  occurrences  and  dry  weight  percentages  of 
2%  or  less;  other  prey  remains,  all  at  low  incidence,  were  shrew,  pika,  chipmunk,  flying 
squirrel,  marmot,  beaver,  at  least  4  species  of  microtines,  traces  of  manen.  mink,  weasel, 
coyote,  wolf,  lynx,  unident.  fish,  and  birds  from  at  least  4  families;  the  greatest  diet 
variability  in  the  sample  period  was  in  November,  when  snow  cover  is  usually  least;  the 
hibemators  among  the  small  mammal  prey  were  believed  taken  from  caches;  small 
mammals  were  rarely  found  in  the  same  stomachs  with  ungulates,  suggesting  that  they  were 
hunted  when  larger  items  were  not  available;  snowshoe  hare  occurrence  (die  most  frequent 
identified  item)  was  despite  the  fact  that  the  study  commenced  during  the  year  of  the 
species'  cyclic  decline;  other  evidence  of  food  use  included  observations  of  wolverines 
carrying  or  chasing  ground  squirrels,  tracks  indicating  hunting  of  ptarmigan,  use  of 
spawned  salmon  frozen  into  river  ice,  and  use  of  garbage  at  a  camp;  in  addition,  5  of  12 
winter  scats  contained  kinnikinnick  berries;  HOME  RANGE  -  10  wolverines  were 
radio-collared,  but  only  5  (3  adult  females,  1  adult  male,  and  1  subadult  male)  were 
monitored  significantly;  all  3  adult  females  made  long  distance  "excursions"  in  summer,  but 
without  those  (v.hose  purpose  was  not  determined),  summer  and  winter  ranges  were  similar 
in  size;  only  1  of  the  3  females  produced  young,  and  her  annual  home  range  (139  km*)  was 
half  that  of  the  two  without  kits  (202  and  343  km^);  the  adult  male's  range  (238  knf)  was 
only  slightly  larger  than  the  average  for  the  females  and  was  much  smaller  than  that  of  the 
juvenile  male  (526  km^),  whose  movements  suggested  dispersal;  animals  sometimes 
remained  in  relatively  small  areas  for  long  periods,  presumably  because  a  large  food  supply 
(perhaps  one  or  more  ungulate  carcasses)  was  available  in  that  area-range  size  appears 
generally  related  to  food  availability  for  both  sexes,  although  access  to  females  may  also  be 
a  factor  for  males;  MOVEMENTS  -  daily  movements  were  generally  small,  averaging  less 
than  1.5  km/day  for  most  individuals--the  longest  single  daily  movement  recorded  was  17.3 
km,  by  a  male  kit;  MORTALITIES  among  collared  animals  included  a)  a  subadult  male 
and  an  old  (age  10+)  male,  both  trapped  (outside  the  study  area?),  b)  a  male  kit  apparently 
killed  by  wolves,  c)  an  old  adult  female  that  first  sustained  an  injur)'  (believed  by  a  wolO. 
and  after  being  recaptured  3  times  in  the  month  following,  died  in  captivity-autopsy 
showed  "parasitic  pneumonia"  and  a  kidney  disease,  d)  a  female  kit  believed  to  have 
starved,  and  e)  another  female  kit  whose  cause  of  death  vOas  "...suspected  to  be  starvation 
and/or  injury";  the  energetic  demands  of  producing  and  feeding  young  are  emphasized  as  a 
major  potential  factor  in  the  condition  and  survival  of  females-ihe  one  that  eventually  died 
in  captivity  was  suspected  to  have  been  "weakened"  initially  in  that  way;  reference  is  also 
made  to  an  apparent  wolf  kill  of  an  uncollared  adult  male;  HABITAT  use  did  not  differ 
from  availability  for  females,  either  generally  or  seasonally;  both  collared  males  used 
subalpine  conifer  habitat  more  in  winter  and  alpine  talus  less  in  summer  than  expected 
based  on  availability;  there  were  individual  variations,  but  when  data  were  combined  by 
sex,  there  were  no  significant  patterns  of  use  of  different  aspects,  elevations,  or  percent 
forest  cover  types;  TERRITORIALITY  -  linle  information  on  range  overlap  between  and 
among  sexes  was  obtained  although  sceg^jmarking,  especially  by  residents,  was  recorded; 


HARVEST  -  in  regard  to  harvest  patterns,  it  is  acknowledged  that  climate  and  economic 
factors,  which  may  vary  from  year  to  year,  influence  trapper  activity;  the  sex  ratio  of  the 
harvest  varied  from  1:1  significantly  in  only  1  of  the  3  study  years,  but  was  significant  at 
1.3:1  in  favor  of  males  for  the  overall  sample  258:204;  age  ratios  were  not  different  within 
sexes  or  among  years,  the  total  harvest  comprising  213  juveniles  and  200  adults  (2+  and 
older);  male  kdts  showed  the  earliest  vulnerability,  as  the  class  caught  most  often  in 
November- January  in  all  years  (peak  in  January);  subadult  males  had  a  harvest  peak  in 
February,  possibly  their  dispersal  time;  subadults  were  the  smallest  harvest  class;  female 
kits  appear  to  establish  ranges  in  their  natal  areas  and  were  apparently  not  particularly 
vulnerable  until  later  in  the  winter  (a  panem  similar  to  that  for  adult  males);  adult  female 
harvest  peaked  in  February,  possibly  as  they  became  more  mobile  and  vulnerable  to  meet 
the  nutritional  requirements  for  parturition  and  lactation;  NUMBERS  -  based  on  population 
indices  developed  for  trapped  ecoregions.  and  an  estimated  density  of  1  resident  per  177 
km\  the  total  Yukon  wolverine  population  was  estimated  at  about  4380  animals; 
GENERAL  CONCLUSIONS  -  availability  of  food  is  considered  a  major  factor  mediating 
range  size,  movements,  possibly  timing  of  parturition,  reproductive  success,  and  survival  of 
young-vagaries  of  climate  and  its  seasonal  effea  on  large  ungulates  is  one  of  several 
complicating  factors;  bad  winters  for  ungulates  are  probably  good  for  wolverines;  "As  food 
resources  are  not  consistent  among  areas  nor  over  time,  patterns  of  habitat  use  are  expected 
to  vary  seasonally  and  locally.";  no  single  habitat  type  can  be  identified  as  imponant  for 
the  species,  but  large  areas  providing  a  diversity  of  habitats  are  believed  to  be  required; 
HARVEST  STRATEGY  AND  RECOMMENDATIONS  -  differential  vulnerability  of  sex 
and  age  classes  may  offer  some  opportunity  for  harvest  control,  although  the  actual 
vulnerability  panem  of  females  is  still  unclear,  it  is  suggested  that  during  winters  when 
availability  of  food  is  low,  reproduction  may  be  affected  and  harvest  pressure  should  be 
reduced;  finally,  it  is  recommended  that  the  species  status  as  "big  game"  should  be  changed 
and  hunting  (which  accounts  for  about  10%  of  the  annual  harvest)  stopped,  since  it 
probably  does  not  act  on  normal  vulnerability  panems,  and  usually  takes  animals  when 
pelts  are  inferior. 
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Banci,    V.    and    A.S.    Harestad.    1990.    Home    range    and    habitat  use 
of  wolverines  Gulo  gulo  in  Yukon,  Canada.  Holarctic  Ecol. 
13:195-200. 

Life  History 
Yukon 

ABSTRACT 

Home  ranges  and  habitat  use  are  described  for  three  adult 
fonale,  one  adult  male,  and  one  subadult  male  wolverines  in 
the  Kluane  Game  Sanctuary,  Yukon.  When  long  distance 
excursions  are  not  included,  home  ranges  of  wolverines  in 
the  Kluane  Game  Sanctuary  were  between  75  and  259  km  for 
males.  Habitat  use  of  females  was  similar  to  habitat 
availability.  Males  used  subalpine  coniferous  habitats 
more  frequently  than  other  habitat  types  during  winter. 
Although  individual  variation  in  the  use  of  forest  cover 
types,  aspects,  slopes,  and  elevations  was  apparent, 
seasonal  use  did  not  differ  from  availability  for  each  sex. 
Within  the  1590  km2  study  area,  three  adult  males  and  six 
adult  females  were  present,  corresponding  to  a  density  of 
one  resident  wolverine  /177  km  . 


Barker,  M.S.  Jr.,  and  T.L.  Best.  1976.  The  wolverine  (Gulo 
^ luscus)    in  Nevada.     Southwestern  Naturalist  21:133. 

A  wolverine  skull  was  found  in  a  cave  located  11.3  kilometers  south 
of  Baker,  White  Pine  county. 


Barnes,    C.T.      1927.      Utah  maminals.      Bulletin  University  of  Utah 
17  (12)  :  43  . 

This    book     is    commonly    referenced     for    historical  information 
regarding  the  mammals  of  Utah.     Records  of  wolverine  specimens  or 
sightings  are  documented   in  a  chapter  dedicated  to  this  species 
and   are   summarized   as   follows:    (1)    In    1893,    Brigham  Spencer  of 
Moab,  Utah,   said  he  saw  2  adult  and  2  young  wolverines  on  Boulder 
Mountain  in  Garfield  county.     Brigham  supposedly  collected  one  of 
these    animals.       The    last   time   he    saw    them   was    in    1897.  (2) 
Theodore  Suholser  of  Logan,  Utah,  ^aid  several  wolverines  had  been 
trapped  near  Logan  and  are  some  still  remain  in  the  high  timber  of 
the  Uinta  Mountains.     (3)  Mr.  Frank  Sargent  has  occasionally  seen 
one  in  the  Mt.   Baldy  region  of  Piute  county. 
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Burkholder,  B.L.  1962.  Observations  concerning  wolverine.  Journal 
7t  Tf-    of  Mammalogy  43  :  263-264. 

During  January  1953,  while  studying  wolves  in  Alaska,  Burkholder 
observed  from  an  airplane  an  average  sized  wolverine  attacking  a 
male,  antlerless  caribou  (Ranqif er  taranadus) ,  also  of  average 
size,  on  a  frozen  river.  The  wolverine  was  observed  making  short 
dashing  movements  toward  the  caribou.  The  wolverine  tried  to 
attach  itself  to  the  head  several  times,  but  was  thrown  off.  The 
wolverine  then  out-maneuvered  the  caribou,  jumped  up  on  its  back 
an  attached  itself  just  behind  the  withers,  and  the  caribou  finally 
collapsed.  After  returning  two  days  later  they  found  the  caribou 
dead  and  partially  consumed  by  the  wolverine. 

Another  interesting  observation  by  Burkholder  was  that  of  a 
wolverine  carcass  found  near  a  dead  caribou  (probably  abandoned 
during  hunting  season) .  The  wolverine  had  dug  through  snow  to 
uncover  the  caribou.  Judging  from  tracks  in  the  snow,  the 
wolverine  was  pursued  and  killed,  but  not  consumed  by  a  pack  of 
wolves . 


Coues,  E.    1877.     Furbearing  animals:  a  monograph  or 

mustelidae.  United  States  Geological  Sur%'ey  of  territories 
(Hayden)  Miscellaneous  Publication  Number  8.  Government. 
Printing  Office.     Washington  D.C.  348pp. 

This  book  provides  a  systematic  history  of  North  Ani^^,^.^,^i\ "^^^^^^^ ' 
This  volume  deals  solely  with  members  of  the  ^^^"^^^ cs * 
Aspects  discussed  include  the  following:  generic  "^^^^^""^^mi^^.^ 
synonymy,  habitat,  specific  characters,  description  of  external 
characters,  measurements,  anal  glands,  description  of  the  sk^i^^^^ 
teeth,  skull  measurements,  nomenclature,  general 
geographical  distribution,  habits,  and  the  distribution  in  the  oia 
world. 

Wolverine  specimens  documented  include:  Mr.  C.H.  J,^^^^? 
a  soecimen  from  along  the  Yellowstone  River,  Wyoming  ^^^^^^^^^^August 
1872.  Professor  S.F.  Baird  notes  the  specimen  from  Captain 
Stansbury's  expedition,  taken  from  the  Great  Salt  Lake. 
saw  the  skin  of  a  wolverine  taken  in  the  vicinity 
Colorado,  and  suggested  that  the  animal  was  a  ''.'''^''l!  ^''^''^''^'^  V 
E.  Coues  also  saw  a  mounted  specimen  belonging  to  nrs .  r.  . 
Maxwell,  near  Boulder  Colorado. 
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Also  discussed  in  this  historical  document  is  the  fact  that 
wolverines  were  an  annoyance  to  trappers,  in  that  wolverines  raided 
marten  trap  lines.  After  eating  their  fill,  the  wolverines  were 
observed  caching  the  bait  remaining  on  the  trap  line.  They  were 
also  noted  to  carry  the  traps  off.  The  diet  of  the  wolverine  was 
described  to  include  hares  and  grouse.  Some  hunting  activities 
mentioned  include  attacking  disabled  deer,  and  destroying  foxes  in 
burrows . 


i(r  Dagg,  A. I.,  and  C.A.  CampbeU.  1974a.  An  annotated  bibliography  on  the  status  and  ecology  of 
the  wolverine  in  Canada.  Can.  Wildl.  Serv.  Manuscript  Rep.,  Onawa.  45pp. 

A)  1;  B)  Canada;  C)  Literature  search  and  compilation  of  references. 
Population  Dynamics  -  poptrend. 
Species  Management  -  harvest. 
Other  Topics  -  bibliography. 

Comments  -  It  is  noted  that  although  the  wolverine  is  largely  a  Canadian  species  in  North 
Ainerica,  it  was  feamred  in  only  1  "...of  639  anicles...on  Canadian  mammals  published  over 
the  past  40  years  in  14  well-known  refereed  journals  or  series...";  the  bibliography  lists  287 
articles,  complete  with  keywords  for  a  variety  of  biology  and  management  subjects,  and 
including  general  mammal  distribution  papers  that  mention  wolverine  only  briefly  or,  in 
some  cases,  not  at  all  (the  negative  information  apparently  considered  significant  in  those 
cases);  only  17  of  the  listed  papers  were  considered  "very  useful",  and  just  6  of  those  based 
on  observations  in  North  America;  appendices  include  provincial,  territorial,  and 
Canada-wide  pelt  sales  for  the  period  1921-1972,  summaries  of  species  status  by  province 
and  territory,  and  a  summary  of  museum  specimen  holdings. 

Dagg,  A.I.,  and  C.A.  Campbell.   1974b.  Historic  changes  in  the  distribution  and  numbers  of 
wolverine  in  Canada  and  the  northern  United  States.  Unpubl.  Rep.,  Can.  Wildl.  Serv., 
Ottawa.  21pp. 

A)  2;  B)  Canada;  U.S.A.;  C)  Literature  review. 

Description  -  distribution. 

Population  Dynamics  -  poptrend,  popcomp. 

Species  Management  -  harv/strategy. 

Other  Topics  -  history. 

Comments  -  It  is  believed  that  "...the  wolverine  is  one  of  the  rarest  mammals  in  Canada, 
especially  in  the  east",  but  there  is  little  specific  data  on  iis  exact  distribution  and 
abundance;  there  are  differences  of  opinion  as  to  whether  the  species  occurs  primarily  in 
taiga,  tundra,  or  the  transition  zone  habitat  along  the  treeline,  but  there  appears  to  be 
evidence  that  it  formeriy  occurred  farther  southward,  into  broadleaf  forest,  in  both  North 
America  and  Europe;  prehistorically  the  wolverine  occurred  in  most  Canadian  provinces, 
but  has  apparently  always  been  absent  from  most  islands  south  of  the  arctic  circle  on  both 
coasts-Nova  Scotia,  Prince  Edward  Island,  Newfoundland,  Anticosti  Island,  Queen 
CharlotteS"(but  present  on  Vancouver  island);  the  species  was  apparently  extinct  in  New 


Brunswick  by  about  1850,  and  its  range  has  shrunk  to  the  extreme  north  in  Quebec, 
Ontario,  Manitoba.  Saskatchewan,  and  Albena--the  geographic  range  in  B.C.,  Yukon,  and 
N.W.T.  is  considered  to  have  remained  about  as  in  historic  times,  with  possible  increases  in 
some  of  the  araic  islands  which  are  reached  by  ice  crossings;  in  the  U.S.,  wolverines  were 
recorded  and  possibly  resident  in  at  least  22  of  the  48  contiguous  states,  but  their  range  has 
now  shrunk  to  a  small  nucleus  population  in  seven  western  states;  estimates  of  relative 
numbers,  based  on  harvests  and  subjective  reports,  suggest  declines  in  most  areas;  possible 
causes  listed  for  the  postulated  declines  are  over-trapping  and  hunting,  habitat  changes, 
intolerance  to  human  developments,  poisoning  during  predator  control  operations,  the 
decline  of  caribou,  reproductive  failure  due  to  imbalanced  sex  ratio  and/or  reduced 
numbers,  and  negative  effects  of  the  changing  (warming)  climate;  recommendations  for 
management  include  hunting  and  trapping  closures  in  eastern  Canada,  more  intensive 
harvest  monitoring  in  northern  and  western  Canada,  establishment  of  special  parks  and/or 
reserves,  transplants,  increased  public  education,  captive  breeding,  and  increased  research. 

*it  Danilov,  N.D.   1965.  Some  data  on  the  reproduction  of  glutton.  Zool.  Zhumal  44:1737-1739. 
(Engl.  Translation  1117,  Foreign  Languages  Div.,  Dept.  Sec.  State,  C>uawa.  5pp.) 

A)  0;  B)  USSR;  C)  Laboratory  examination  of  2  animals,  1  of  each  sex. 
Population  Dynamics  -  natality. 

Comments  -  Much  description  and  several  measurements,  but  no  new  knowledge;  both 
specimens  were  taken  in  about  mid-March,  and  it  was  concluded  that  the  male  was  sexually 
active  and  the  female  in  "pro-  estrous"  at  that  time. 

it  Davis,  D.G.  1967.  A  brief  note  on  the  birth  of  wolverines.  Intematl.  Zoo  Yearbook  7:127. 

A)  1;  B)  Montana;  C)  Observation  of  captive  animals. 
Life  History  -  nutrition,  behavior,  pelage. 
Population  Dynamics  -  natality. 

Comments  -  Two  young  were  bom  at  the  zoo  on  16  February  1965"mating  was  not 
observed,  so  the  length  of  gestation  was  not  known;  the  young,  which  were  "pure  white"  at 
birth,  did  not  emerge  from  the  den  unril  late  April,  and  then  only  at  night;  they  nrst  came 
out  in  daylight  in  mid-  May,  at  age  3  months,  and  by  that  time  were  in  pelage  resembling 
that  of  the  adults. 

De  Vos,  A.   1964.  Range  changes  of  mammals  in  the  Great  Lakes  region.  Amer.  Midland  Nat. 
71:210-231. 

A)  0;  B)  Canada,  U.S.A.;  C)  Literanire  review. 
Description  •  distribution. 

Comments  -  The  wolverine  is  thought  to  have  had  a  wide  range  throughout  the  Great  Lakes 
region  (Minnesota,  Michigan,  Wisconsin,  south  and  central  Ontario,  Ohio,  Pennsylvania, 
and  New  York)  prior  to  arrival  of  the  white  man.  though  in  only  small  numbers,  but  has 
been  essentially  extinct  in  that  area  since  the  early  pan  of  the  present  century. 


Ewer,  R.F.   1973.  The  Carnivores.  Cornell  Univ.  Press.  Ithaca.  New  York.  494pp. 

A)  1;  B)  General;  C)  Literanire  review. 
Description  -  features. 
Life  History  -  food,  behavior,  denning. 
Population  Dynamics  -  natality. 
Other  Topics  -  genetics. 

Comments  -  The  wolverine  is  described  as  "...rather  like  an  over-grown  manen";  no  original 
material  is  presented,  but  this  reference  is  of  interest  in  providing  a  translation  of  several 
conclusions  from  Krott  (1959a).  the  source  of  all  following  points;  the  wolverine's  year  is 
divided  into  essentially  two  seasons--that  with  snow  and  that  without;  carrion  and  cached 
food  dominates  in  the  winter  diet,  while  small  rodents,  bird's  eggs,  wasp  nests,  and  berries 
are  commonly  taken  in  summer,  food  remaining  after  a  meal  is  cached,  and  is  imponant  to 
survival  in  times  when  hunting  is  difficult-ability  to  locate  caches  is  not  limited  to  ones 
they  made  themselves,  so  raiding  of  others  stores  (including  those  of  man)  is  common;  the 
anal  gland  secretion  is  emined  only  when  the  animal  is  alarmed,  while  the  ventral  gland  is 
used  for  marking;  female  territories  are  included  within  those  of  males,  but  are  usually 
exclusive  from  each  other--the  size  of  the  territory  is  believed  related  both  to  availability  of 
food  and  of  den  sites;  wolverines  are  believed  to  provide  "prolonged  post- weaning  maternal 
care"  and  to  breed  only  every  other  year,  the  species  diploid  chromosome  number  is  given 
as  42  (the  same  as  the  least  weasel  and  4  more  than  manens  and  fishers). 


Filinov.  C.  1980.  Predator  prey  problems  in  nature  reserves  of  the  European  pan  of  the  Russian 
U.S.S.R.  J.  'Wildl.  Manage.  44:389-396. 

A)  0;  B)  USSR;  C)  Long-term  field  investigations. 
Population  Dynamics  -  poptrend. 
Species  Management  -  economics. 

Comments  -  Wolverines  were  listed  present  in  only  2  of  9  namre  reserves  studied,  and 
those  were  also  the  only  two  reserves  supporting  reindeer;  the  estimated  densities 
(kmVwolverine)  for  those  two  reserves,  Laplandsky  and  Pechoro-Ilychsky,  were  135-160 
(10-12  animals)  and  290-360  (20-25  animals),  respectively;  wolverine  predation  accounted 
for  2.4%  of  all  documented  namral  monality  of  moose  and  10.2%  of  nauiral  monality  for 
reindeer  at  Laplandsky;  comparable  figures  for  Pechoro-  Ilychsky  were  5%  (moose)  and 
51%  (reindeer);  wolverine  hunted  reindeer  more  than  they  did  other  ungulates;  it  was 
concluded  that  predation  was  not  a  significant  factor  for  the  ungulate  populations  involved. 
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^  Fry.  W.   1923.  The  wolverine.  Calif.  Fish  Game  9:129-134. 


A)  1;  B)  California;  C)  Incidental  field  observations  and  reports. 
Life  History  -  food,  behavior. 
Population  Dynamics  -  poptrend. 

Comments  -  The  wolverine  is  described  as  in  danger  of  extinction  in  the  state;  it  is  said  to 
occur  in  the  high  Sierra,  at  elevations  of  6500-  13,000'  (1975-3950  m),  not  descending  to 
local  lowlands  even  in  winter;  foods  reponed  are  carrion,  yellow-bellied  marmots,  and 
smaller  rodents  such  as  "gophers"  (ground  squirrels?),  rats,  and  mice-digging  for  rodents 
has  been  observed;  a  taste  for  porcupines,  which  results  in  death  from  quills  in  internal 
organs,  is  described  as  one  of  the  factors  hastening  the  species'  demise,  but  no 
documentation  is  provided;  instances  of  black  bears,  coyotes,  and  cougars  giving  up  kills  or 
carrion  to  wolverines  is  described  in  support  of  the  author's  label  for  the  species  as  "king 
beast  of  the  Sierras";  despite  occasional  damage  to  cabins  and  other  propeny,  a  case  is 
made  for  preserving  the  species. 


Gardner,  C.L.   1985.  The  ecology  of  wolverines  in  southcentral  Alaska.  Unpubl.  M.S.  Thesis, 
Univ.  Alaska,  Fairbanks.  82pp. 

A)  3;  B)  Alaska;  C)  Field  (telemetry)  suidies  and  analysis  of  a  small  sample  of  trapped 
specimens,  1979-82. 
Description  -  features. 
Habitat  Characteristics  -  cover. 

Life  History  -  food,  hmrange,  movements,  dispersal,  socbehav,  behavior. 
Population  Dynamics  -  mortality. 
Species  Management  -  age/tech,  harvest. 

Comments  -  Of  12  wolverines  instrumented.  10  were  males  and  most  field  study  results 
apply  primarily  to  that  sex;  animals  were  captured  by  daning  from  a  helicopter,  as  trapping 
proved  unsuccessful;  HOME  RANGE  AND  TERRITORIALITY  -  mean  winter  and 
summer  home  ranges  for  adult  males  were  353  km^  and  385  km^  respectively;  the  one  male 
tracked  for  an  entire  year  had  winter  and  summer  ranges  of  515  km^  and  451  km\ 
respectively,  and  a  total  annual  range  of  637  km^  there  was  little  range  overlap  between 
adjacent  animals,  except  between  an  adult  and  a  juvenile,  the  latter  eventually  dispersing 
from  the  area;  the  summer  range  of  a  lactating  female  with  2  kits  was  92  km^  the  Susima 
River  acted  as  a  home  range  boundary  for  6  of  7  males,  but  was  not  a  barrier  to  their 
movement;  MOVEMENTS  -  distinct  seasonal  shifts  in  elevation  occurred,  with  animals 
moving  up  in  spring  (apparently  mostly  to  hunt  emerging  ground  squirrels)  and  down  in 
late  fall/winter  to  ungulate  winter  ranges;  animals  moved  about  regularly,  but  occasionaDy 
concentrated  activity  in  one  area  for  a  period;  the  two  factors  leading  to  intensive  local  use 
were  presence  of  a  large  carcass  (used  up  to  27  days  in  one  case)  and  breeding  (pairs 
remaining  together  in  a  localized  area  2-3  days);  one  carcass  was  used  concurrently  by  a 
juvenile  and  adult  male,  with  both  there  together  in  at  least  one  occasion;  DISPERSAL  - 
two  documented  dispersals  involved  a  2-year  old  male  that  moved  a  minimum  of  378  km, 
where  it  was  trapped  in  the  Yukon,  and  a  juvenile  male  that  moved  30  km  before  it  was 
trapped;  HABITAT  -  spruce  communities  and  ecotonal  areas  (mostly  rock  outcrops)  were 


used  significantly  more  ihan  in  expecied  in  relation  to  availabiliiy-winter  ground  iracKjng 
showed  that  even  though  animals  might  be  located  in  all  habitats,  they  were  not  all  of 
equal  significance-ihey  appeared  to  be  coursing  and  hunting  primarily  in  the  spruce  types 
and  making  straight-  line  movements  (traveling)  through  tall  shrub  and  deciduous  forest 
communities;  rundra  communities  were  avoided  in  winter,  FOOD  HABITS  -  chief  winter 
food  items  (colon  analyses,  N=35)  by  frequency  and  percent  dry  weight  were  moose  (24.7, 
41.1),  caribou  (20.0,  20.4),  microtine  (20.0.  6.7),  and  bird  (11.4,  1.7);  moose  was  the  most 
common  ungulate  present,  especially  in  winter,  and  most  use  appeared  to  be  at  wolf  kills; 
among  small  mammals,  red  squirrel  (8.6,  1.7),  snowshoe  hare  (5.7.  0.8),  porcupine  (2.9, 
1.7),  and  "beaver/muskrat"  (2.9,  10.6)  were  also  commonly  used,  and  soU  was  a  regular 
and  large  component  (20.0,  15.4);  caching  and  use  of  caches  was  not  commonly 
recorded-wolverines  and  foxes  often  followed  each  other's  tracks,  probably  looking  for 
cached  prey;  summer  food  was  believed  to  be  chiefly  ground  squirrels,  birds,  and 
microtines;  FEATURES  -  the  average  live  weight  for  10  males  of  all  ages  was  15.8  kg 
(range  14.1-17.7),  and  for  2  females  was  10.0  (9.5-  10.0);  MORTALITY  -  a  male  that 
died  of  undetermined  "natural  causes"  was  mostly  eaten  and  the  remains  cached  by  another 
wolverine,  apparently  in  late  winter  (found  in  mid-April);  the  most  imponant  monality 
factor  appeared  to  be  harvest  by  humans,  which  apparently  focussed  primarily  on  juveniles: 
HARVEST  -  the  recorded  local  han'est  during  3  seasons  was  103  males:73  females  (1.4:1), 
a  significant  difference;  most  of  the  harvest  was  in  February  and  March-males,  especially 
the  two  immature  classes,  dominated  in  December,  with  females  increasing  in  the  han'est 
later  on;  AGE  DETERMINATION  involved  use  of  dental  cementum,  with  the  canine 
believed  to  give  bener  results  than  other  teeth;  AGE  COMPOSITION  of  the  local  sample 
included  22  kits  (43%),  15  subadults  (29%),  and  14  adults  (28%);  MANAGEMENT 
CONSIDERATIONS  -  analysis  of  the  harvested  sample  plus  the  faa  that  6  of  10  of  the 
captured  animals  were  adults  was  taken  to  indicate  that  the  population  was  not  being 
heavily  harvested;  it  is  noted  that  census  of  wolverines  is  not  presently  feasible  and  will  not 
likely  be  in  the  near  future,  and  that  analysis  of  han'est  samples  can  detect  population 
changes  (primarily  composition)  only  after  the  faa. 

Gardner,  C.L.,  W.B.  Ballard,  and  R.  H.  Jessup.  1986.  Long  distance  movement  by  an  adult 
wolverine.  J.  Mammal.  67:603. 

A)  2;  B)  Alaska,  Yukon  Territory;  C)  Incidental  field  observation. 
Life  History  -  dispersal. 

Comments  -  A  radio-collared  adult  male  wolverine  (2  years  old,  18.0  kg),  after  spending  a 
minimum  of  19  days  within  the  home  range  of  an  older  (7  year  old)  resident  male  in 
southcentral  Alaska,  left  the  area  and  was  trapped  about  20  months  later  in  the  Yukon,  378 
km  to  the  east. 
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Gardner,    C.  ,    W.    Ballard    and    R.    Jessup.       1986.       Long  distance 
1^  ■*     movement    by    an    adult    wolverine.        Journal     of  Mammalogy 
67  (3)  : 603  . 

A  two  year  old  male  wolverine  was  captured  and  radio-collared  from 
the  Susitna  River  in  southcentral  Alaska.  For  at  least  19  days  it 
used  the  same  home  range  area  as  the  known  resident  7  year  old 
male.  After  19  days  the  signal  was  lost,  and  this  wolverine  was 
not  recovered  until  it  was  trapped  1  year  and  eight  months  later 
along  the  White  River  in  Yukon  Territory,  Canada.  The  distance 
traveled  was  equal  to  a  straight  line  distance  of  378  km. 


Groves,  C.R.  1987.  Distribution  of  the  wolverine  (Gulo  gulo)  in 
Idaho,  1960-1987.  Idaho  Department  of  Fish  and  Game.  Boise. 
2  4  pp. 

This  paper  provides  historical  documentations  of  wolverines  in 
Idaho  and  results  from  the  1985  mail  questionnaire  survey  (Groves 
1988).  Researchers  suggest  the  wolverine  maybe  more  common  than 
once  thought  because  of  increased  access  and  human  interest  in 
remote  areas  where  wolverines  occur. 


Groves,   C.R.     1988.     Distribution  of  the  wolverine  in  Idaho  as 
jf  if    determined  by  a  mail  questionnaire.     Northwest  Science 
62 (4) : 181-185. 

To  determine  the  current  (last  25  years)  distribution  of  wolverine 
in  Idaho,  mail  questionnaires  were  sent  to  biologists  and  trappers 
in  Idaho.  Biologists  were  asked  to  answer  the  following  questions: 
date,  location  (place  name,  county,  longitude/latitude  or  township- 
range-section)  ,  habitat  type,  type  of  observation  (animal,  track, 
or  scat) .  They  were  also  asked  to  provide  the  name,  address,  and 
phone  number  of  other  people  who  have  sighted  wolverines  in  Idaho. 
Trappers  were  sent  a  cover  letter  and  an  addressed,  postagepaid 
post  card. 

Questions  on  the  card  included:  name,  address,  phone  number,  their 
general  trapping  area,  'yes'  or  'no'  if  they  had  trapped  or  seen 
a  wolverine  or  sign  in  the  past  25  years.  If  'yes'  the  date  and 
area  were  requested.  Follow  up  telephone  calls  were  made  to 
biologists  and  trappers  who  responded  'yes'.  Confirmed  reports 
consisted  of  photographs  or  a  carcass.  Respondents  filing  reports 
not  fulfilling  these  qualifications  were  asked  to  describe  the 
animal,  their  level  of  confidence  of  the  observation,  if  they  had 
previou-ly  observed  a  wolverine,  distance  and  duration  of 
observation,  and  their  amount  of  experience  as  a  biologist  or 
trapper. _  Reports  by  respondents  who  lacked  confidence  of  their 
observation,  poorly  described  the  animal  or  observed  it  for  a  short 
duration  and/or  at  a  great  distance  were  not  considered  a  confirmed 
sighting . 
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The  returns  rate  were  62.5  %  for  biologists  and  28.5%  for  trappers. 

The  survey  resulted  in  10  confirmed,  and  89  probable  sightings.  Of 
the  ten  confirmed  8  were  from  northern  Idaho  (north  of  Lochsa 
River),  eight  were  from  National  Forest  land,  5  were  from  1960- 
1975,  and  5  were  from  1976-1986.  Groves  suggests  this  method  is 
good  for  providing  information  about  distribution  but  not 
population  viability  or  size. 


Groves,  C.  and  G.  Gadwa.     1989.     Status  survey  for  wolverines  (Gulo 
^  n     gulo)   on  the  Sawtooth  National  Forest  and  adjacent  areas. 
Idaho  Department  of  Fish  and  Game.  Boise. 

Hair  traps,  mail  questionnaires  and  a  poster  describing  wolverines 
and  requesting  sighting  information  were  used  as  a  winter  survey 
technique  to  determine  the  status  of  wolverines  on  the  Sawtooth 
National  Forest  and  adjacent  areas.  Recommendations  for  management 
as  a  Forest  Service  sensitive  species  are  provided. 

See  Groves  (1988)  for  a  more  detailed  account  of  their  mail 
questionnaire  method.  While  setting  hair  traps,  researchers 
located  wolverine  tracks  which  appeared  to  be  following  a  marten 
trap  line.  Locations  of  additional  tracks  suggest  that  wolverines 
were  using  habitat  types  dominated  by  lodgepole  pine  f Pinus 
cgntorta) ,  near  stream  bottoms  in  mid  to  lower  elevations. 
Although  wolverine  fur  was  not  found  in  hair  traps,  researchers 
reserved  judgement  on  the  use  of  hair  traps  during  this  survey 
because  of  small  sample  size  and  lack  of  time  available  to  check 
traps.  Reported  sightings  seem  to  have  a  direct  correlation  with 
areas  of  easy  access.  Out  of  24  reported  sightings  only  one  was 
"confirmed"  by  a  photograph. 


Haglund.  B.   1966.  Winter  habits  of  the  lynx  (Lynx  lynx  L.)  and  wolverine  {Gulo  gulo  L.)  as 
revealed  by  tracking  in  the  snow.  Viltrevy  4:81-299. 

A)  2;  B)  Sweden;  C)  Snow-tracking,  winters  of  1960-64. 
Habitat  Characteristics  -  vegetation. 

Life  History  -  food,  activity,  movements,  behavior,  socbehav,  denning. 
Species  Management  -  economics,  interactions. 

Comments  -  A  total  of  957  km  of  wolverine  trails  was  followed,  mostly  in  late  winter 
(March  and  April);  during  winter  "...most  of  the  wolverines  live  in  the  low  mountains  or  in 
the  coniferous  forest  bordering  on  the  high  mountains";  daily  activity  is  irregular,  showing 
no  distinct  panem~the  species  is  described  as  the  most  likely  of  the  four  large  European 
predators  to  be  seen  in  "bright  dayhght";  daily  movements  were  difficult  to  determine 
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because  of  the  irregular  activity  panem,  but  "...a  normal  distance  seems  to  be  at  least  30 
km";  the  primary  winter  food  was  reindeer,  occurring  in  32  of  38  scats  (84%)--other  scat 
occurrences  were  rodents  in  10  (26%),  and  a  variety  of  plants  fragments  and  bone  material; 
the  small  mammals  in  the  scats  included  22  individuals-- 18  lemmings,  2  unident.,  1  vole, 
and  1  shrew;  of  50  reindeer  kills  visited  by  wolverines,  it  was  believed  that  15  had  actually 
been  killed  by  the  wolverines  and  at  least  another  20  by  lynx—  wolves  are  rare  in  the  area 
and  lynx  are  said  to  have  taken  over  that  species  role  of  providing  meat  for  wolverines; 
wolverines  are  unskillful  hunters,  chasing  prey  when  the  opportunity  presents  itself  but 
doing  so  clumsily-none  of  7  chases  of  hares  or  tetraonids  were  successful,  and  pursuits  of 
reindeer  were  successful  only  in  late  winter  when  snow  conditions  favored  the  wolverine 
and  (possibly)  when  the  reindeer  were  in  poorest  physiological  condition;  attacks  were 
usually  on  the  backs  of  prey  animals,  with  bites  directed  to  the  neck  and/or  spine;  the 
wolverine  was  considered  less  likely  than  other  predators  to  take  prey  in  prime  condition; 
wolverines  showed  a  panicular  interest  in  lynx  tracks  in  early  winter  (before  March), 
following  them  an  average  of  5  km  when  they  were  encountered,  but  showed  little  interest 
in  them  in  March  and  April  when  numerous  carcasses  were  avaiJable-the  distance  between 
carcasses  was  23.9  km  before  March,  8.7  km  in  March.  12.9  km  in  April,  and  7.1  km  in 
May;  food  storage  (caching)  is  a  conspicuous  pan  of  the  wolverine's  behavior,  and  is 
accomplished  most  often  by  digging  it  down  into  the  snow;  occasional  removal  of  a  prey 
animal's  head  was  noted;  territorial  marking  by  biting  into  small  trees  and  by  deposits  of 
urine  and  feces  were  noted;  wolverines  were  mostly  solitary  in  winter,  but  there  were 
several  records  (panicularly  in  late  March)  in  which  two  adults,  believed  male  and  female, 
traveled  together  for  a  time;  natal  dens  were  most  commonly  snow  caves  amid  rock 
formations  in  the  mountains,  but  "...might  be  found  below  the  limit  of  coniferous 
forests... usually  among  the  rocks. ..below  a  mountain  slide";  there  was  some  indication  that 
natal  denning  areas  were  selected  in  areas  where  stored  carcasses  had  accumulated. 

Haglund,  B.  1974.  Moose  relations  with  predators  in  Sweden,  with  special  reference  to  bear  and 
wolverine.  Naturaliste  Can.  101:457-466. 

A)  0;  B)  Sweden;  C)  Review  of  literature  and  anecdotes. 
Life  History  -  food,  behavior. 


JQ:  Hash,  H.S.  1987.  Wolverine.  Pages  575-585  in  M.  Novak,  J.A.  Baker.  M.E.  Obbard,  and  B. 

Malloch  (eds).  Wild  furbearer  management  and  conservation  in  North  America.  Ontario 
Trappers  Assoc.,  North  Bay. 

A)  2;  B)  General;  C)  Literature  review. 

Description  •  features,  distribution,  taxonomy. 

Habitat  Characteristics  -  vegetation,  cover. 

Life  History  -  lifehist.  denning. 

Population  Dynamics  -  monality,  natality,  poptrend. 

Species  Management  -  census,  economics,  harv/strategy,  transplants. 

Other  Topics  -  history. 
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Comments  -  This  is  an  excellent  review  of  wolverine  biology  and  management,  including 
results  from  all  significant  studies  through  1985,  but  because  it  largely  draws  on  literature 
described  in  detail  in  the  present  annotated  bibliography,  it  will  not  be  extensively 
quoted--only  new  information  and/or  unique  interpretations  follow;  the  point  is  made  that 
the  northward  diminution  of  the  historical  range  on  this  continent  commenced  in  the 
mid-1800's,  coincidental  with  increased  European  exploration  and  settlement  and  expansion 
of  the  fur  trade,  and  decline  of  the  northern  bison;  the  boreal  forest,  most  of  which  is 
remote  and  little  affected  by  development,  is  presently  "...the  largest  geographic  area  of 
occupied  wolverine  habitat";  two  pregnant  females  recently  killed  in  early  March  in 
Montana  contained  fully  developed  fetuses,  and  "several"  liners  2-3  weeks  old  have 
reponedly  been  observed  in  that  state  in  March;  natal  dens  in  Montana  are  most  commonly 
associated  with  snow-covered  tree  roots,  logjams,  or  rocks  and  boulders;  wild  wolverines 
harvested  in  Montana  rarely  exceed  8  years  of  age,  and  the  average  is  4-  6;  a  1937 
reference  from  California  is  cited  as  reponing  that  dead  wolverines  had  been  found  with 
their  stomachs  and  digestive  tracts  impacted  with  masses  of  porcupine  quills;  population 
assessment  may  be  best  accomplished  by  use  of  indirect  indices,  with  use  of  bait  stations  to 
attract  animals;  reintroduction  to  areas  of  former  habitat  is  recommended  to  assist  in 
population  recovery-releases  in  the  ratio  of  2-4  females  per  male  is  recommended; 
"Carefully  regulated  harvest  programs,  the  implementation  of  refined  monitoring  techniques, 
appropriate  reintroduction  programs,  and  the  preservation  of  adequate  suitable  habitat 
should  ensure  the  survival  of  the  wolverine  for  future  generations." 


^  Hash.  H.S..  and  M.G.  Homocker.   1980.  Immobilizing  wolverines  (Gulo  gulo)  with  ketanmie 
hydrochloride.  J.  Wildl.  Manage.  44:713-715. 

A)  1;  B)  Montana;  C)  Field  testing  of  the  drug. 

Description  -  feamres. 

Species  Management  -  gen/tech. 

Comments  -  Ketamine  administered  in  dosages  of  about  20  mg/kg  body  weight  produced 
satisfactory  results  with  no  monalities  in  24  immobilizations;  onset  of  immobilization 
occurred  in  an  average  of  about  4  minutes  for  both  sexes;  males  were  immobilized  for 
shorter  periods  (about  30  vs.  45  minutes),  and  recovered  more  quickly  than  females;  gentle 
handling  and  holding  in  an  enclosure  until  complete  recovery  (several  hours)  is 
recommended. 

Hatler,    D.F.    1989.    A   wolverine    management    strategy    for  British 
Columbia.    Wildlife  Bulletin  No.    B-60,    B.C.    Ministry  of 
Environment,  Victoria,  B.C.  124pp. 

Bibliography  and  literature  review 
British  Columbia 

An  excellent  and  complete  literature  review  of  wolverine 
biology  and  management,  this  report  irx:ludes  a  very  usable, 
cross  referenced  annotated  bibliography. 
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Haugen,  A.O.    1961.   Wolverine  in  Iowa.  J.  Mammal.  42:546-547. 

A)  1;  B)  Iowa;  C)  Repon  of  an  animal  shot.  May  1960. 
Description  -  feaaires,  distribution. 
Life  History  -  food,  heaUh. 

Comments  -  An  adult  female  wolverine,  weighing  22  lbs  (10.0  kg),  was  pursued  and  shot 
in  a  cornfield;  the  animal  had  badly  worn  teeth  and  2  or  more  toes  missing  from  3  of  its 
feet  (those  wounds  well  healed),  suggesting  several  past  encounters  with  traps;  the  animal 
showed  no  sign  of  recent  pregnancy;  stomach  contents  included  carrion  (probably  cow),  and 
shells  from  ground-nesting  birds,  including  pheasant;  parasites  found  included  23  ascarids 
{Physaloptera  spp.)  among  the  viscera  and  Trichinella  larvae  in  a  muscle  tissue  sample;  the 
author  was  doubtful  that  the  animal  had  arrived  in  Iowa  under  its  own  power,  but  had  no 
certain  information  to  the  contrary. 

Hoak,  J.H.,  J.L.  Weaver,  and  T.W.  Clark.  1982.  Wolverines  in  western  Wyoming.  Nonhwest 
Sci.  56:159-161. 

A)  1;  B)  Wyoming;  C)  Compilation  of  sightings  from  interviews  and  voluntary  repons. 
Description  -  distribution. 
Population  Dynamics  -  poptrend. 

Comments  -  A  total  of  50  records,  5  involving  more  than  one  animal  (including  family 
groups),  were  assembled  for  the  area  of  western  Wyoming  outside  Yellowstone  National 
Park  in  the  1960's  and  1970's;  the  increased  number  of  sightings  in  comparison  to  4-5 
decades  previous  is  thought  to  be  the  result  of  "...increased  human  use  of  remote  areas,  an 
extension  of  wolverine  range,  or  both";  the  ban  on  use  of  poisons  for  predator  control  on 
federal  lands  is  considered  beneficial  to  carrion  feeders  such  as  the  wolverine. 


Holbrow,  W.C.   1976.  The  biology,  mythology,  distribution  and  management  of  the  wolverine 
(Gulo  gulo  L.)  in  western  Canada.  M.N.R.M.  Practicum,  Univ.  Manitoba,  Winnipeg. 
214pp. 

A)  2;  B)  Canada;  C)  Review  of  literature  and  anecdotes. 

Description  -  distribution. 

Life  History  -  lifehist. 

Population  Dynamics  -  poptrend. 

Species  Management  -  economics,  harv/strategy. 

Other  Topics  -  history. 

Comments  -  In  its  compilation  of  wolverine  lore,  legend,  and  anecdotes,  this  document  is 
second  to  none,  but  the  review  was  undenaken  prior  to  any  significant  field  studies  on  the 
species  on  this  continent-only  new  or  unique  information,  not  described  elsewhere  in  the 
present  bibliography  is  given  below;  an  unpublished  winter  tracking  study  in  Mt 
Assiniboine  Prov.  Park,  B.C.  (Cockenon  and  Herrero  1973)  reponed  movements  of  25 
km.. .in  several  hours,  25-30  km  in  another  case,  and  120  km  in  a  third. ..with  no  obvious 
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signs  of  rests  or  pauses";  a  wolverine  shot  in  a  mining  camp  in  the  Northwest  Territories 
was  apparently  dragged  away  by  another  wolverine  within  two  hours,  and  portions  of  it 
were  eaten  in  the  approximately  5  ian  the  tracks  were  followed,  until  the  remains  were  left 
behind;  trapper  activity  and  wolverine  population  status  information  was  obtained  by 
interviews  and  questionnaires  for  Manitoba.  Saskatchewan,  Albena.  British  Columbia, 
Yukon  and  Northwest  Territories-only  significant  information  and  interpretations  for  B.C. 
are  given  below;  of  156  B.C.  respondents  to  a  questionnaire  for  trappers,  104  (67%)  had 
set  traps  specifically  for  wolverine--for  the  entire  western  Canada  snjdy  area,  the  figure  was 
182  of  344  (53%);  most  B.C.  trappers  (56  of  72  =  78%)  used  killer  traps  (mostly 
conibears,  deadfalls,  or  snares)  when  setting  for  wolverine;  changes  in  wolverine  abundance 
in  B.C.,  as  indicated  by  harvest  returns  and  sightings  records,  "...are  much  less  pronounced 
than  (for)  any  other  province  or  territory  in  the  snjdy  area";  one  trapper  from  the  Stewart 
area  of  B.C.  noted  that  after  January  he  takes  no  female  wolverine  (implying  that  they  had 
disappeared  by  then...);  fur  production  records  do  not  support  the  contention  that  wolverines 
have  a  10-year  cycle,  and  most  trappers  did  not  believe  that  to  be  true-it  was  noted, 
however,  that  the  animals  might  appear  on  a  trapline  one  year  and  not  the  next;  the  species 
is  not  overly  important  economically-one  trapper  noted  that  "If  a  guy  had  to  depend 
on. ..all  the  wolverine  he  caught,  he'd  be  one  hungry  S.O.B...";  wolverines  have  often  been 
trapped  because  of  their  reputation  for  damage  or  as  predators  rather  than  for  fur  value; 
although  generally  ranked  as  the  most  damaging  species  on  a  trapline  (slightly  ahead  of 
wolf),  total  annual  damage  estimates  by  trapp>ers  were  about  $250  (with  only  a  portion  of 
that  due  to  wolverines);  further,  only  128  of  394  trappers  (32%)  had  ever  experienced 
damage  by  wolverines  (63  of  178  =  35%  in  B.C.),  and  only  31  of  153  (20%)  felt  that 
wolverines  were  a  negative  influence  on  the  local  fiar  industry  (13  of  54  =  24%  in  B.C.); 
termination  of  the  open  season  for  hunting  throughout  B.C.,  and  closed  seasons  for  trapping 
in  several  areas  of  the  province  are  recommended. 


-Jf  Homocker,  M.G.,  and  H.S.  Hash.  1981.  Ecology  of  the  wolverine  in  northwestern  Montana. 
Can.  J.  Zool.  59:1286-1301. 

A)  3;  B)  Montana;  C)  Field  studies,  including  live-trapping  and  marking,  snow-tracking, 

and  telemetry',  1972-1977. 

Habitat  Characteristics  -  study/area,  cover. 

Life  History  -  food,  hmrange,  movements,  dispersal,  socbehav,  behavior. 
Population  Dynamics  -  natality,  monality,  poptrend,  popcomp. 
Species  Management  -  gen/tech,  harv/strategy,  refuges. 
Habitat  Management  -  forestry,  hab/strategy. 

Comments  -  This  was  the  first  intensive  field  study  of  wolverines  in  North  America,  and 
detailed  coverage  here  is  warranted;  it  is  noted  that  within  the  contiguous  48  states,  only 
Montana  had  "...adequate  numbers  to  constitute  viable  populations";  a  total  of  24  different 
individuals  were  captured  and  marked  during  the  study,  including  1 1  males  (9  adults  and  2 
subadults)  and  13  females  (8  and  5);  FOOD  HABITS  -  large  wild  and  domestic  ungulates, 
all  believed  taken  as  carrion,  predominated  in  56  winter  scats  collected  during  the  study 
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period,  with  deer  or  elk  in  15  (27%),  domestic  cow  in  15  (27%),  and  horse  in  10  (18%); 
other  food  items  identified,  and  frequencies,  were  snowshoe  hare  (9  occurrences,  17%), 
mannot  (6,  11%),  beaver  (3,  6%),  small  rodents  (3,  6%),  birds  (3,  6%),  and  porcupine  (2, 
4%);  food  caching  was  not  a  conspicuous  feature  of  wolverine  behavior  on  the  study  area, 
and  it  is  speculated  that  it  may  be  imponant  in  population  dynamics  "...only  in  areas  where 
other  scavenging  species  are  scarce  and  where  permafrost  exists;  incidence  of  marmot  in 
winter  scats  was  believed  to  represent  predation  on  hibernating  animals;  Columbian  ground 
squirrels  were  abundant  in  some  areas  frequented  by  wolverines,  especially  in  spring  when 

they  are  believed  particularly  vulnerable  to  predation,  and  it  is  believed  that  "...wolverines 
preyed  heavily  on  the  squirrels";  MOVEMENTS  -  mean  movements  between  relocations  of 
radio-collared  animals  were  greatest  during  spring  and  summer,  and  greater  for  males  than 
for  females--  maximum  3-day  movements  were  64  km  for  males  and  38  km  for  females; 
HOME  RANGE  -  mean  home  ranges  for  males  and  females,  respectively,  were  422  and 
388  km^-lactating  females  showed  reduced  spring  and  summer  ranges  (about  100  km^); 
individuals  of  bodi  sexes  showed  fidelity  to  panicular  areas,  but  some  made  long 
movements  away  from  those  areas  for  periods  of  up  to  30  days;  HABITAT  -  both  sexes 
used  higher  elevation  habitats  in  spring  and  summer  than  in  winter-mean  elevation  of 
radio-  locations  during  the  4  seasons  were  winter  -1371  m,  spring  -  1676  m,  summer  - 
1920  m,  and  fall  -  1889  m;  all  aspeas  were  used,  but  "...easterly  and  southerly  areas 
received  the  majority  of  consistent  use";  70%  of  all  relocations  were  in  medium  density  or 
scanered  mature  timber,  while  most  of  the  rest  were  in  ecotonal  areas-dense  young  timber, 
bums,  and  wet  meadows  were  rarely  used;  "wet  timber,  dry  timber,  and  alpine  areas 
composed  23,  31,  and  16%,  respectively,  of  all  relocation  sites;  wolverines  selected  Abies 
forest  types,  occurring  there  in  56%  of  locations  despite  the  fact  that  it  constituted  only  27- 
42%  of  available  cover— that  selection  was  particularly  pronounced  in  summer;  no 
wolverines  were  relocated  in  clear  cuts  of  any  size,  although  tracks  crossing  clearcuts  were 
observed  15  times— tracking  showed  that  "...wolverines  meandered  through  timber  types, 
hunting  and  investigating,  but  made  straight  line  movements  across  large  openings"  (usually 
at  a  lope  or  gallop);  bed  sites  were  often  in  snow  on  open  outcrops  "...aU  in  timber  types 
which  afforded  cover";  geographic  barriers  such  as  mountains  and  large  rivers  do  not 
confine  wolverine  populations  as  they  do  other  species,  therefore  the  populations  "...must  be 
treated  as  regional  rather  than  local";  NUMBERS  -  a  minimum  of  20  wolverines  were 
estimated  for  the  13CX)  km*  study  area,  for  a  density  of  1  animal/65  km^-that  density  is 
higher  than  reponed  elsewhere,  possibly  because  of  the  high  density  and  diversity  of 
available  ungulates  in  the  area;  MORTALITY  -  18  monalities  were  recorded  during  the 
study,  including  15  animals  taken  by  trappers  (9M,  5F,  lU-5  of  the  15  marked)  and  3 
collared  animals  dying  of  "natural  causes";  the  natural  deaths  included  an  apparently  "old" 
female  that  was  diagnosed  as  dying  from  a  uterine  infection,  and  two  animals  (an  old  male 
and  a  subadult  female)  that  apparently  died  of  starvation-both  rehed  heavily  on  u-ap  baits 
before  death,  and  were  capuired  repeatedly;  one  female  wolverine  sustained  injuries 
believed  to  have  been  caused  by  a  mountain  lion,  and  many  of  the  captured  adults  were 
missing  toes  and/or  had  broken  teeth,  probably  indicating  encounters  with  traps; 
REPRODUCTION  -  of  15  female  reproductive  tracts  in  preimplantation  condition,  a  mean 
of  2.93  corpora  lutea  were  found  and  among  6  tracts  with  implanted  embryos  or  fetuses  the 
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mean  number  was  2.17,  suggesting  that  "...productivity  in  our  area  may  be  lower  than  in 
Alaska";  capaire-recapture  data  indicated  that  females  did  not  produce  young  every  year 
and  it  was  believed  that  "...no  more  than  half  the  females  present. ..were  reproductively 
active  in  each  of  the  5  years...";  DISPERSAL  -  kills  from  outside  the  study  area  indicated 
that  dispersal  of  young  from  the  area  occurred;  TERRITORIALITY  -  range  overlaps 
between  and  among  the  sexes  were  common  and  territorial  defense  was  not  apparent-it  is 
speculated  that  the  observed  pattern  reflects  either  the  animal's  scavenging  life  style  (in 
which  flexibility  of  movement  is  required  and  maintenance  of  a  large  exclusive  area  would 
be  difficult),  or  the  fact  that  njm-over  in  the  population  was  too  rapid  to  enable  individuals 
time  to  develop  their  full  territorial  system;  MANAGEMENT  CONSIDERATIONS  - 
wolverines  used  "wilderness"  and  "non-wilderness"  areas  equally,  but  were  in  the 
nonwildemess  (logging  and  recreation  area)  primarily  in  winter,  when  human  activity  there 
was  least,  and  were  high  in  adjacent,  rugged  mountains  during  much  of  the  snow-free 
season;  the  wolverine  has  long  been  regarded  as  a  pest  over  most  of  its  range,  and  its 
relatively  low  fur  value  has  resulted  in  its  not  being  a  priority  for  conservation,  but  in  1975 
Montana  removed  the  "predator"  classification  and  introduced  more  stringent  harvest 
regulations  including  a  distina  trapping  season  and  a  season  limit  of  1  animal  per 
trapper-ihe  annual  take  has  "declined  markedly"  as  a  result;  "wolverines  come  readily  to 
bait  and  are  vulnerable  to  skilled  trappers"  and  it  is  therefore  recommended  that  "...bait 
trapping  for  all  species. ..be  curtailed"  where  enhancement  of  wolverine  populations  is  the 
goal;  it  is  also  recommended  that  seasons  be  closed  during  the  late  winter  and  early  spring 
when  the  young  are  bom;  "Wolverine  populations  in  northwestern  Montana  survived  the 
years  of  unlimited  hunting  and  trapping  solely  because  of  the  vast  expanses  of  official 
wilderness  and  remote,  essentially  wilderness  habitat..."  (which)  "...functioned  as  both 
refuge  and  reservoir  for  wolverine  populations." 

Homocker,  M.G.,  J.P.  Messick,  and  W.E.  Melquist.  1983.  Spatial  strategies  in  three  species  of 
Mustelidae.  Aaa  Zool.  Fennica  174:185-188. 

A)  2;  B)  Montana;  C)  Literature  review. 
Life  History  -  dispersal,  socbehav. 

Comments  -  Wolverines  marked  profusely,  but  displayed  little  territorial  defense  by 
aggression;  individuals  showed  fidelity  to  particular  areas,  but  occasionally  left  them, 
apparently  mostly  in  response  to  food  availability  considerations;  young  animals  dispersed 
long  distances,  up  to  150  km  recorded,  and  males  made  seasonal  movements  during  the 
breeding  season;  "The  scavenging  lifestyle  of  this  species  dictates  long  seasonal 
movements,  a  relatively  large  home  area,  and  a  solitary  existence";  stria  maintenance  of 
territories  would  be  difficuh,  given  their  large  size,  and  would  not  seem  advantageous  to  a 
species  largely  dependent  on  carrion-"a  system  which  provides  for  flexibility  of  movement 
to  areas  of  carrion  abundance  would  appear  to  be  more  successful";  it  is  concluded  that  the 
three  species  (wolverine,  otter,  badger)  have  a  flexible  behavioral  system  that  "...may  be 
regarded  as  a  positive  adaptation  to  different  and  changing  environments  and  is  of  value  to 
the  species'  survival";  "From  our  data,  we  would  expea  to  encounter  different  spatial 
strategies  in  any  of  these  three  Mustelidae  anywhere,  with  this  strategy  wholly  dependent 
upon  external  and  internal  influences  acting  on  any  panicular  population." 
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-y    Houston,  D.B.   1978  .  Elk  as  winter  spring  food  for  carnivores  in  northern  Yellowstone  National 
Park.  Wyoming.  U.S.A.  J.  Appl.  Ecol.  15:653-662. 

A)  1;  B)  Wyoming;  C)  Monitoring  of  elk  monality  and  use  of  carcasses. 
Description  -  distribution. 
Life  History  -  food. 


Johnson,      C.S.      1990.      Re-evaluation     of     the     status     of  the 
wolverine  in  Manitoba.  Tech.  Rep.  No.  90-1.  Manitoba  Dept. 
of  Natl.  Resources,  Wildlife  Branch. 

Status  review 
Manitoba 

ABSTRACT 

The  status  of  the  wolverine  (Gulo  gulo)  in  Manitoba  in  1990 
was  re-evaluated  in  comparison  to  1972,  rec:ent  historical 
sales  records  and  trapper  questionnaires  were  evaluated  to 
determine  the  present  status.  The  wolverine  population  was 
estimated  between  500  and  800  animals.  Re-population  of 
seme  of  its  former  range  was  attributed  to  cessation  of 
predator'  poisoning,  increase  in  the  wolf  {Canls  lupus) 
population  and  a  shortened  trapping  season.  Management 
reccnmendations  included  biological  studies  and  considered 
the  role  of  carnivores  in  big  game  managCTient. 


Johnson,  R.E.     1977.    A  historical  analysis  of  wolverine  abundance 
and  distribution  in  Washington.  Murrelet  58:13-16. 

This    paper    presents    historical    records    of    wolverines    based  on 
photographs,  speciinens,  sightings  and  tracks,  from  1890-1975.  The 
author  implies  that  the  wolverine  has  made  a  comeback  in  regions 
of  Washington,  especially  in  the  northeast.     Two  distribution  maps 
(1890-1959  and  1960-1975)   are  provided. 


Johnson,  V.  1990.  Wolverine.  IN:  D.C.  Zeiner,  w.F.  Laudenslayer , 
K.E.  Mayre,  and  M.  White,  editors.  California's  wildlife 
volume  III,  Mammals.     California  Fish  and  Game. 

This  paper  an  account  of  wolverines  in  California.  Wolverine  are 
state  threatened  and  fully  protected.  In  addition,  distribution, 
abundance,  habitat,  and  other  life  history  information  is 
discussed . 
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^  Kebbe,  C.E.   1966.  Wolverine  killed  in  Oregon.   Murrelet  47:65. 

A)  1;  B)  Oregon;  C)  Repon  of  an  animal  killed,  September  1965. 
Description  -  features,  distribution. 

Comments  -  The  large  male,  weighing  28  lbs  (12.7  kg),  constimted  the  first  specimen 
record  since  1912;  reference  is  made  to  "...several  unverified  reports. ...in  the  last  five  years" 
which  indicate  that  a  remnant  population  may  still  exist  in  remote  areas  of  the  Cascade 
Range. 

^  Kelsall,  J.P.   1981.  Status  repon  on  the  wolverine,  Gulo  gulo,  in  Canada  in  1981.  Comm.  Slams 
Endangered  WildJ.  Can.,  Onawa.  47pp. 

A)  2;  B)  Canada;  C)  Literamre  review  and  interview  of  government  wildlife  managers. 

Description  -  taxonomy,  distribution. 

Life  History  -  lifehist. 

Population  Dynamics  -  poptrend,  popreg. 

Species  Management  -  harv/smiegy,  transplants,  refuges. 

Comments  -  This  is  an  excellent  review  of  then  existing  information;  fur  harvest  and 
sightings  data  suggest  declines  in  overall  numbers  in  the  past  decade,  and  that  result  may 
be  related  to  increased  pelt  prices;  "the  primary  limiting  factors  are  believed  to  be  predation 
by  humans,  reduction  of  habitat  by  encroaching  civilization,  and  availability  of  food, 
panicularly  carrion  from  large  ungulates,  in  winter";  included  among  "predation  by  humans" 
is  the  incidental  kill  of  wolverines  by  past  wolf  poisoning  programs  (1  wolverine  per  8.9 
wolves  documented  at  bait  stations  in  northern  Canada);  harvest  regulations  in  the  various 
Canadian  jurisdictions  are  reviewed-mosi  are  liberal,  and  some  significance  is  attached  to 
the  fact  that  open  seasons  are  maintained  during  the  whelping  season;  up  to  50%  of  the 
wolverine  pelts  sold  annually  in  Canada  in  recent  decades  have  come  from  British 
Columbia;  knowledge  of  the  species  is  considered  "insufficient  to  recommend  sound 
management  measures",  and  the  major  recommendations  are  for  increased  research  and 
monitoring;  it  is  concluded  that  "as  a  scavenger  on  the  peripheries  of  the  food  web, 
requiring  huge  areas  of  wilderness  as  home  range,  the  wolverine  does  not  lend  itself  readily 
to  direct  management  programs";  maintenance  of  imponant  food  resources,  particularly  the 
large  caribou  herds  of  the  north  and  the  diverse  ungulate  faunas  of  the  western  mountains 
and  large  national  parks  is  considered  fundamental  to  maintenance  of  wolverine  populations 
in  Canada. 


Koehler,    G.M.      1990.      Winter  survey   for  wolves  and  wolverine  on 
^     the   Clearwater  National   Forest   -   1989-90.    Order  Number  43- 
0276-9-0505  Wildlife  Research  Institute.   Moscow,  Idaho. 

This  survey  took  place  along  major  drainages,  at  lower  elevations 
where  ungulates  congregate.  Tracks  and  other  sign  were  searched 
by  personnel  on  snowmobiles  or  skis.  Snowmobile  speed  was  limited 
to    20   mph,    so    sign   was    not    missed.       Tracking    occurred  after 
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snowfall.  Routes  were  surveyed  at  least  once  in  early  winter  and 
once  in  late  winter.  Ungulate  carcasses  were  examined  for  cause 
of  death  and  other  sign.  After  surveying  638  miles  of  routes,  only 
one  set  of  wolf  and  one  set  of  wolverine  tracks  were  located.  The 
wolverine  tracks  were  found  at  Musselshell  Creek  (T35N  R6E  S7). 
Both  species  may  be  "rare"  or  "uncommon"  on  the  Clearwater  National 
Forest . 


Koehler,  G.M.,  M.G.  Homocker,  and  H.S.  Hash.  1980.  Wolverine  (Cu/o  gu/o)  marking  behavior. 
Can.  Field-Nat.  94:339-341. 

A)  2;  B)  Montana;  C)  Field  observations,  snow-tracking. 
Life  History  -  socbehav. 

Comments  -  Four  types  of  scent  marking  were  observed:  1)  deposition  of  musk  on  a  tree 
trunk  or  on  the  ground,  2)  scratching  the  ground  (with  or  without  musk  deposition,  3) 
gnawing  or  biting  a  limb  or  root  scented  with  musk,  and  4)  deposition  of  scat  or  musk  on 
the  ground  without  leaving  visual  signs;  the  first  type,  which  usually  involved  climbing  the 
tree,  comprised  70%  of  157  recorded  marking  sites;  musk  was  seen  and  smelled  on  trunks 
an  average  height  of  46  cm  and  as  high  as  74  cm  from  the  base;  one  wolverine  marked  20 
different  sites  in  2.5  km  of  travel;  marking  sites  tended  to  be  on  prominent  trees  in  an  area,  , 
but  sometimes  were  on  scats  lef:  by  other  species  (e.g.,  coyotes),  hummocks  of  snow,  small 
trees,  and  rocks;  some  sites  were  known  to  have  been  marked  by  at  least  two  different 
individuals;  males  were  documented  marking  on  4  occasions,  but  no  positive  evidence  of 
female  marking  was  obtained;  it  is  speculated  that  maricing  may  be  useful  primarily  for 
maintaining  time  rather  than  area  spacing-i.e.,  indicating  an  area  is  occupied  and 
facilitating  avoidance  by  others;  from  the  energy  expended  and  attention  given,  it  is 
concluded  that  marking  behavior  is  an  imponant  form  of  communicarion  among  wolverines. 


^  Kovach,  S.D.   1981.  Wolverine,  Gulo  gulo,  records  for  the  White  Mountains,  California.  Calif. 
Fish  Game  67:132-133. 

A)  1;  B)  California;  C)  Liieramre  review  and  repon  of  an  incidental  field  observation. 
Description  •  distribution. 

Comments  -  A  total  of  three  sight  records  over  a  40  year  period  (1937,  1960,  and  1977)  are 
cited  as  indicating  that  the  Sierra  Nevada  Range  may  not  be  the  only  mountains  used  by 
wolverines  (past  and  present)  in  Califomia;  the  most  recent  sighting,  in  early  July,  involved 
two  animals  of  somewhat  different  sizes  that  went  under  a  boulder  (possible  den  site)  on  a 
talus  slope. 
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Kron.  P.   1960.  Ways  of  the  wolveiine.  Nat.  Hist.  69:16-29. 

A)  3;  B)  Sweden;  C)  Obsen-ations  of  both  wild  and  free-ranging  captive  animals. 

Habitat  Characteristics  -  cover,  climate. 

Life  History  -  food,  activity,  socbehav,  behavior. 

Population  Dynamics  -  natality. 

Species  Management  -  interactions. 

Comments  -  This  is  a  unique  perspective  on  behavioral  attributes  of  the  species,  which  is 
considered  uniform  throughout  its  circumpolar  range;  its  primary  habitat  is  listed  as  "swamp 
areas  of  the  northern  coniferous  forest  region",  to  which  it  has  become  "ecologically 
bound"  through  its  relationship  with  the  wolf-the  wolf  is  believed  to  largely  exclude  the 
wolverine  from  firmer  ground  and  more  open  areas  (in  summer)  both  by  competition  and 
predation;  the  species  is  territorial,  with  boundaries  marked  by  glandular  secretions,  urine, 
and  feces  and  respeaed  by  other  individuals;  foods,  in  addition  to  carrion  include  eggs  of 
ground  nesting  birds,  wasp  larvae,  and  berries~the  animal  functions  as  a  predator  of  larger 
mammals  only  in  winter,  when  snow  conditions  provide  an  advantage;  despite  its  reputation 
for  voracity,  it  shows  no  panicular  interest  in  new  food  opportunities  after  it  has  already 
eaten;  a  conspicuous  feature  of  wolverine  feeding  behavior  is  caching  of  remains,  usually 
by  burying  in  snow  or  underground,  but  sometimes  by  wedging  among  branches  of  a  tree; 
the  species  is  not  strictly  diurnal  or  noctumal-rather,  it  lends  to  be  active  for  3-4  hours  and 
then  at  rest  for  a  similar  period,  that  pattern  occurring  in  a  more  or  less  continuous 
cycle-bad  weather  (heavy  snowstorms  or  rainfall)  may  result  in  longer  periods  of  rest  (up 
to  days)  and  cenain  favorable  weather  conditions  and/or  extreme  hunger  may  prolong 
activity  for  long  periods;  the  age  of  sexual  maturity  is  given  as  4  years,  and  females  are 
believed  to  breed  only  every  2-3  years,  keeping  the  young  with  them  until  the  age  of  2 
years;  the  havoc  created  in  trappers'  cabins  and  caches  is  relegated  to  "play",  for  which  the 

species  is  ascribed  a  tendency  approaching  that  of  otters;  other  behavioral  features  of 
relevance  to  management  include  a  very  cautious  and  suspicious  nature,  and  the  ability  to 
learn  and  change  behavior  as  required-reference  is  made  to  the  species  "...extraordinary 
ability  to  evade  dangers. ..(which  is).. .far  superior  to  any  other  northern  mammal,  including 
the  wolf'  and  to  a  "considerable  immunity  to  poison"  with  the  animals  able  to  withstand 
strong  doses  of  strychnine;  it  is  concluded  that  "...we  detest  most  what  we  cannot  subdue. 
All  the  superstition  of  the  north  regarding  the  wolverine  can  be  anributed  to  ...(its)  apparent 
invincibility." 

Krott.  P.,  and  C.  Gardner.  1985.  Wolverine  breeding  behavior  in  Alaska.  Saugietierk.  Mitt. 
32:87. 

A)  1;  B)  Alaska;  C)  Incidental  field  observations. 

Life  History  -  behavior. 

Population  Dynamics  -  natality. 

Comments  -  not  seen;  cited  in  Banci  (1987). 


84 


Kucera,     T.E.,     and     R.H.     Barrett.      1991.     Cooperative  wolverine 
study;  first  annual  report.  Dept.  of  Forestry  and  Natural 
Resources,  Univ.  Calif.,  Berkeley. 

Annual  report  of  field  study 
California 

This  report  documents  efforts  during  first  year  of  a  study 
designed  to  assess  the  presence  of  wolverines  in 
California.  Photographic  bait  stations  were  set  up  in 
three  areas  of  historic  wolverine  range  and  were  monitored 
for  a  total  of  226  camera-nights  during  the  summer  of  1991. 
Black  bears,  ringtails,  turkey  vultures,  opossum,  spotted 
and  striped  skunks,  and  a  domestic  dog  were  photographed, 
but  no  wolverines  were  recorded.  Researchers  were 
discouraged  that  bears,  in  particular,  took  baits  before  a 
wolverine  would  have  a  chance  to  find  it  and  be  recorded. 
They  decided  to  continue  the  effort  in  the  winter  when 
wolverines  were  more  likely  to  take  baits,  and  bears  would 
be  hibernating. 


•Jt  Kunen,  B.  1970.  The  neogene  wolverine  Plesiogulo  and  the  origin  of  Gulo.  Acta  Zool.  Fenn. 
131:3-22. 

A)  0;  B)  Holarctic;  C)  Examination  of  museum  specimens  and  literature  review. 

Description  -  taxonomy. 

Other  Topics  -  paleontology,  evolution. 

Comments  -  Allometric  comparisons  indicate  that  the  extinct  Plesiogulo  of  Asia  shows 
skeletal  feanires  intermediate  between  manens  and  wolverines,  and  that  "a  descent  of  Gulo 
from  Plesiogulo,  and  of  the  laner  from  manen-like  ancestors,  is  indicated". 

>t  Kunen,  B.,  and  R.L.  Rausch.  1959.  Biometric  comparisons  between  Nonh  American  and 

European  mammals.  I.  A  comparison  between  Alaskan  and  Fennoscandian  wolverine  {Gulo 
gulo  Linnaeus).  Acta  Arctica  11:1-20. 

A)  1;  B)  Holarctic;  C)  Examinanon  of  museum  specimens  (skulls). 
Description  -  taxonomy. 

Other  Topics  -  paleontology,  zoogeography,  morphology. 

Comments  -  Statistical  comparisons  of  sk-ull  and  dentition  dimensions  show  that  the  existing 
Palearctic  wolverine  has  a  somewhat  larger  skull  and  smaller  teeth  than  its  NearctiC 
counterpan,  but  the  two  forms  are  sufficiently  different  for  taxonomic  separation  only  at  the 
subspecies  level-the  applicable  names  are  Gulo  gulo  gulo  (L.)  and  G.  g.  luscus  (L.), 
respectively;  the  difference  between  the  fossil  (Pleistocene)  wolverine  of  Europe  and  recent 
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(existing)  form  of  Nonh  America  was  actually  less  marked  than  that  between  the  fossil  and 
living  forms  of  Europe,  and  fossil  (late  Pleistocene)  wolverines  of  Nonh  America  are 
essentially  identical  to  their  living  descendants;  it  is  hypothesized  that  luscus  is  a  relatively 
late  immigrant,  perhaps  during  the  late  Illinoian.  and  that  most  of  the  differentiation 
between  the  two  living  subspecies  is  a  result  of  postglacial  evolution. 

Liskop,  K.S.,  R.M.S.F.  Sadleir,  and  B.P.  Saunders.  1981.  Reproduaion  and  harvest  of  wolverine 
(Gulo  gulo)  in  British  Columbia.  Pages  469-477  in  J. A.  Chapman  and  D.  Pursley  (eds). 
Worldwide  furbearer  conference  proceedings.  Aug.  3-11,  1980,  Frostburg,  Maryland. 

A)  1;  B)  British  Columbia;  C)  Laboratory  examination  of  specimens. 
Description  -  distribution. 
Population  Dynamics  -  natality. 
Species  Management  -  harvest. 

Comments  -  It  is  noted  thai  the  wolverine  originally  occupied  all  of  the  province  except  the 
Queen  Charlotte  Islands  and  "the  Vancouver  area";  the  specimen  material  included  40 
females  and  44  males  collected  from  trappers  in  "northwestern  B.C."  (boundaries  and 
distribution  not  given)  over  a  3-year  period,  1976-1979;  most  of  the  females  were 
apparently  young,  either  1-year  old  (n=16),  or  2  (n=13);  none  of  the  I-year  olds  was 
sexually  mature,  but  apparently  all  but  2  of  the  2-year  olds  and  all  older  animals  were;  3  of 
the  older  animals,  aged  5-7,  were  judged  to  be  "non-reproductive,  showing  neither  corpora 
luiea  nor  placental  scars;  among  the  23  females  showing  reproductive  activity,  all  of  4 
taken  in  November  and  December,  4  of  5  in  January,  1  of  9  in  February  and  1  of  5  in 
March  were  in  a  pre-implantation  condition;  the  one  exception  in  January  had  apparently 
already  given  birth,  while  5  of  8  in  February  had  uterine  embryos  and  3  were  post-panum, 
and  all  the  remaining  March  animals  (4)  were  post-partum;  among  males,  4  of  14  1-year 
olds,  7  of  1 1  2-year  olds,  and  all  of  the  older  animals  were  considered  mature;  some  signs 
of  early  spermatogenesis  (January  -  March)  were  found  in  3  males;  provincial  harvests 
averaged  200-300  animals  from  about  1920  through  the  mid-1960's,  then  increased  to 
5-year  averages  of  about  400  by  the  mid-  to  late  1970's;  it  is  implied  that  increased 
harvests  might  be  related  to  increasing  pell  prices  since  the  mid-1960's,  although  the  stated 
conclusion  is  that  the  harvest  increase,  panicularly  in  the  1970's,  "...is  probably  due  to 
increased  accessibility." 

^  Long,  CD.  1987.  Intraspecific  communication  of  the  wolverine.  Page  13  (abstract  only)  in 
Townsend,  B.  (ed).  Abstraas  of  the  Founh  Northern  Furbearer  Conference,  3-4  April 
1987,  Alaska  Dept.  Fish  and  Game,  Juneau,  Alaska. 

A)  1;  B)  General;  C)  Observation  of  captive  specimens. 
Life  History  -  socbehav,  behavior. 

Comments  -  Obsen'ations  designed  to  "...ascenain  the  species'  methods  and  mechanisms  of 
communication"  were  carried  out  during  679  diel  activity  periods  of  captive  animals  (4 
males,  5  females);  it  is  concluded  that  scent  marking  by  urination  is  the  primary  method  of 
communication-comprising  79%  and  87%  of  all  scent  marking  occurrences  recorded  for 
males  and  females,  respeaively;  abdominal  nibbing  was  second  (17%  and  <1%);  all 
occurrences  of  anal  musking  were  "trauma  induced",  indicating  it  is  primarily  a  fear/defense 
mechanism;  two  kinds  of  vocalizations  were  described,  "chuckling"  and  "growling". 


MacDonald.  D.W.   1983.  The  ecology  of  carnivore  social  behavior.  Nature  301:379-384. 

A)  1;  B)  General;  C)  Literature  review. 
Life  History  -  socbehav. 

Comments  -  It  is  speculated  that  in  "less  sociable  species"  such  as  the  bobcat,  shon-tailed 
weasel  and  wolverine,  where  several  exclusive  female  territories  may  be  contamed  within 
that  of  one  male,  female  spatial  organization  may  be  determined  by  the  distribution  of  food 
resources  whUe  that  of  the  males  is  determined  primarily  by  the  distnbution  of 
females-under  the  general  subject  of  carnivore  social  behavior,  this  panem  is  labelled 
"females  as  a  resource". 


Magoun,  A.J.  1985.  Population  charaaeristics,  ecology,  and  management  of  wolverines  in 
northwestern  Alaska.  Unpubl.  PhD  Thesis,  Univ.  Alaska.  Fairbanks.  197pp. 

A)  3;  B)  Alaska;  C)  Field  studies,  including  telemetry.  1978-81. 
Description  -  features. 

Habitat  Characteristics  -  study/area,  vegetation. 

Life  History  -  food,  hmrange,  movements,  dispersal,  socbehav.  behavior,  health,  denning. 
Population  Dynamics  -  natality,  monality,  poptrend,  popcomp.  popreg. 
Species  Management  -  repro.  harvest,  harv/strategy. 

Comments  -  The  study  area  was  north  of  the  treeline,  in  arctic  tundra,  where  a  wind  chill 
factor  of -31°  C  occurs  50%  of  the  time  from  December  through  February;  absence  of 
vegetative  cover  facilitated  regular  observation  of  the  wolverines;  caribou  are  abundant  in 
the  area  in  summer,  but  there  are  no  large  ungulates  present  in  winter.  AGE 
DETERMINATION  -  a  variety  of  features  were  evaluated  to  assign  field  age.  including 
tooth  wear  and  length  of  teats  or  testes;  annuli  in  dental  cementum  are  believed  to 
correspond  to  age  in  years;  FEATURES  (SIZE)  -  average  weights  for  adult  males  was 
14.1  kg  (n=7.  range  12.5-  15.9)  and  for  females  was  9.9  kg  (n=12,  9.5-10.9);  kits  were 
55%  (males)  and  65%  (females)  of  average  adult  weight  by  early  July  (age  4  months),  and 
were  within  the  range  of  adults  by  mid-November  at  8.5  months  (males)  and  mid-February 
at  11.5  months  (females);  a  male  kit  grew  4  mm/day  in  length  and  74  g/day  in  weight  from 
12  May  to  19  August;  REPRODUCTION  -  based  on  observations  of  6  collared  adult 
females  over  a  5-year  period,  the  "reproductive  rate"  (kits  produced)  was  0.69 
kits/female/year-adding  results  for  2  subadults,  neither  of  which  produced  young,  that 
figure  is  0.60  kits/female/year.  1  female  averaged  1.25  kits/year  over  a  4-year  period  (3 
years  with  kits)  while  the  rate  for  another  was  0.00  kits/year  over  3  years  of  observ-ation: 
none  of  5  collared  animals  produced  young  in  1980,  an  apparently  hard  year,  unsuccessful 
pregnancies  and/or  early  losses  of  kits  were  suspected  in  a  few  cases;  litter  size  averaged 
1.80  kits  for  ail  litters  and  1.75  kits  for  those  observed  after  abandonment  of  the  natal  den 
(i.e..  age  2  months  and  older);  .MORTALITY  -  no  natural  monality  was  documented;  no 
trapping  and  only  minimal  hunting  occurs  in  the  area,  but  one  collared  male  was  taken 
locally  by  a  hunter  and  2  males  (1  a  juvenile  after  dispersal)  were  killed  outside  the  study 
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area;  apparent  trap  injuries  on  the  feet  of  2  animals  suggested  that  they  had  dispersed  into 
the  area  from  elsewhere;  HOME  RANGE  -  summer  ranges  for  females  averaged  94  km' 
(n=ll  female  years,  8  individuals:  range  38-318  km*)  and  yearly  ranges  were  only  slightly 
larger  at  103  km*  (n=10  f-years,  7  indiv.,  range  53-  232);  average  home  ranges  varied  from 
year  to  year,  and  females  v/ith  young  had  smaller  summer  ranges  (70  kmV'n=3,  56-99)  than 
those  without  (97  km\  n=5,  68-178);  at  least  one  female  made  a  long-distance  excursion 
(2-day  period  in  May);  male  summer  ranges  averaged  626  km*  (n=4,  range  4S8-898)  and 
yearly  ranges  were  666  km^  (n=4,  488-917);  the  summer  and  annual  ranges  for  3  juvenile 
males  were  smaller,  averaging  49  and  51  km*,  respectively;  it  is  speculated  that  the  density 
and  reproductive  condition  of  females  in  an  area  are  more  imponant  to  male  home  range 
size  than  food  or  habitat;  TERRITORIALITY  -  resident  females  maintained  ranges 
exclusive  of  other  females,  except  for  female  offspring  in  summer-in  one  case  the  range  of 
an  adult  and  her  female  yearling  daughter  overlapped  extensively;  one  female  made 
"frequent  excursions"  into  the  ranges  of  other  females  in  winter  1980,  probably  because  of 
"impending  starvation";  male  ranges  overlapped  those  of  females  (usually  4-6  of  them)  and 
juvenile  males,  but  data  were  inadequate  to  determine  whether  the  ranges  of  males  were 
mutually  exclusive;  scent-marking,  mostly  by  urine  deposits  on  protmding  objects,  was 
conspicuous  (e.g.,  40  deposits  in  20  km  of  trail)  and  was  done  by  both  sexes:  deposition  of 
secretions  from  ventral  and/or  anal  glands  also  occurred,  by  rubbing-and  this  appeared  to 
be  done  with  greater  "excitement"  than  was  the  case  for  urine  deposition;  MOVEMENTS  - 
the  average  distance  between  daily  locations  (ADDL)  varied  seasonally,  yearly,  and  among 
individuals,  and  was  shov/n  to  underestimate  distances  actually  moved  by  33%  in  monitored 
cases;  ADDL  in  summer  was  4.2  km  for  females  and  12.3  for  males  (max.  =  15.6  and  35.6 
km,  respectively);  the  average  rate  of  travel  for  unpursued  animals  was  8.6  km'h  for  males 
and  4.6  km/h  for  females  (max.  =  10.6  and  8.0);  ADDL  for  females  with  young  was  less 
than  for  those  without,  owing  to  the  need  to  return  to  dens  and/or  rendezvous  sites;  adults 
(both  sexes)  moved  only  about  1  km/day  when  paired  during  the  mating  season;  data 
indicated  that  males  were  much  more  active  than  females  in  summer,  probably  to  monitor 
the  several  local  females  for  breeding  condition;  DISPERSAL  -  dispersal  of  juveniles 
occurred  during  their  first  winter,  but  not  all  juveniles  dispersed;  one  female  was  still  in  her 
natal  area  at  28  months  (July);  one  juvenile  male  was  last  monitored  on  its  natal  range  in 
mid-November,  but  dispersed  between  that  date  and  the  following  March  and  was  trapped 
100  km  to  the  south;  other  documented  dispersals  included  a  juvenile  male  that  left 
between  9  and  11  March,  after  periodic  forays  (10  km)  away  from  his  mother  in  the 
previous  2-3  weeks,  and  was  relocated  60  km  south;  an  eanagged  female,  believed  a 
yearling  marked  on  the  study  area  in  October,  was  trapped  300  km  south  the  following 
Januar>';  WEATHER  EFFECTS  -  one  apparently  old  female  repeatedly  intruded  on  other 
female  ranges,  was  livetrapped  several  times  in  succession,  was  the  only  livetrapped  animal 
to  eat  the  bait,  and  killed  and  ate  one  trapped  red  fox  and  tried  to  obtain  another,  all  in  the 
severe  winter  of  1980-that  year  was  characterized  by  reproductive  failure  of  all  5  marked 
females  the  following  spring;  BEHAVIOR  -  females  and  young  are  in  the  natal  den  for  a 
large  proportion  of  time  in  March  and  April,  but  appear  to  vacate  by  early  May-probably 
mostly  because  of  snow  melt;  females  appeared  to  leave  dens  to  hunt  mostly  during  the 
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mid-day  hours-this  partem  possibly  related  to  ground  squirrel  aaivity  at  that  time;  females 
did  not  move  young  from  dens  when  disturbed  by  human  observers;  after  abandonment  of 
the  den,  kit5  are  periodically  moved  to  a  series  of  rendezvous  sites,  where  the  females  leave 
them  when  they  go  foraging;  by  late  June  kits  travel  with  their  mothers,  but  may  be  found 
separate  from  them  increasingly  after  August;  interactions  between  mother  and  young  occur 
throughout  the  first  year,  and  sometimes  longer  (especially  for  female  young);  breeding 
behavior  was  observed  (see  Magoun  and  Valkenburg  1983);  FOOD  HABITS  -  most  data 
are  presented  in  Magoun  (1987);  caching  behavior  was  conspicuous,  with  wolverines 
burying  ptarmigan,  grotind  squirrel,  and  caribou  remains  in  summer,  and  with  frequent 
evidence  of  digging  out  caches  in  winter;  some  of  the  caches  utilized  by  wolverines  were 
believed  to  have  been  made  by  other  species,  particularly  red  foxes  (whose  tracks 
wolverines  regularly  followed)  and  grizzly  bears;  berries  and  insects,  used  in  summer  in 
other  areas,  were  uncommon  and  rarely  used  in  this  tundra  smdy  area;  DENNING  - 
detailed  diagrams  of  the  extensive  snow  tunnel  systems  dug  and  used  as  dens  are  presented; 
HARVEST  CHARACTERISTICS  -  males  dominated  the  harvest  in  northwestern  Alaska, 
but  most  harvest  was  during  the  denning  season  (when  females  were  frequently  in  dens  and 
therefore  less  vulnerable)  and  was  by  shooting  rather  than  trapping;  it  is  suggested  that 
because  male  ranges  are  larger,  there  are  fewer  of  them  therefore  males  are  likely  to  remain 
transients  (with  greater  vulnerability)  longer  than  females;  MANAGEMENT 
CONSIDERATIONS  -  the  most  imponant  factor  acting  on  wolverine  populations  in  the 
area  is  thought  to  be  food  abundance,  with  particular  reference  to  caribou  whose 
distribution  and  abundance  in  the  area  varies  from  year  to  year,  a  conservative  estimate  of 
821  animals  (1  per  48  km')  is  calculated  for  the  foothills  region  of  GMU  26A  (1  per  139 
km^  if  the  adjacent  coastal  plain  area  is  included);  based  on  known  harvests  and  theoretical 
considerations  of  natality  and  survival  observed  during  the  study,  it  is  concluded  that  the 
populations  in  the  area  were  not  being  overexploited;  a  skull  collection  program  to  ascertain 
harvest  age  and  sex  ratios  is  recommended  as  a  minimum  (and  efficient)  harvest  monitoring 
activity. 


Magoun,  A.J.  1987.  Summer  and  winter  diets  of  wolverines,  Gulo  gulo,  in  arctic  Alaska.  Can. 
Field-Nat.  101:392-397. 

A)  3;  B)  Alaska;  C)  Field  and  laboratory  studies. 
Life  History  -  food,  behavior,  health. 
Population  Dynamics  -  natality. 
Species  Management  -  popreg. 

Comments  -  The  smdy  was  conducted  nonh  of  the  treeline.  where  no  ungulate  wintering 
occurs;  the  summer  diet,  as  determined  by  direct  observation  of  feeding  behavior 
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(capturing,  carrying,  caching,  or  eating)  among  radio-collared  animals  consisted  of  arctic 
ground  squirrels  (19  of  48  obser\'ations,  39.6%),  caribou  (6,  12.5%),  other  small  mammals 
(6,  12.5%),  1  observation  each  of  marmot  and  Willow  Ptarmigan  (2.1%),  and  15 
unidentified  (probably  mostly  small  mammals  and/or  birds;  of  82  scats  collected  along 
winter  trails,  the  top  3  items  by  frequency  of  occurrence/percentage  dr)-  weight  were  ground 
squirrel  (40/32),  caribou  (37/35),  and  other  small  mammals  (lemmings,  voles,  shrews,  30/6), 
while  birds  and/or  eggs  (11/3)  and  unidentified  food  remains  (13/3)  also  occurred;  soil  was 
a  frequent  and  occasionally  significant  component  of  scats,  panicularly  those  from 
mid-winter,  and  was  believed  to  be  related  to  use  of  cached  ground  squirrels  and/or  live  or 
dead  individuals  in  hibemacula;  a  total  of  186  wolverine  "digs",  with  110  of  them  into  soil, 
were  tabulated  along  about  80  km  of  winter  trails;  caribou  and  ground  squirrels  accounted 
for  92%  (weight)  of  scats  collected  from  natal  den  sites  (representing  food  consumed 
primarily  in  March  and  April),  but  the  percentages  differed  between  years  and  between 
individual  sites;  it  is  concluded  that  wolverines  are  opportunistic  in  their  food  habits,  their 
diet  refleaing  annual  and  seasonal  changes  in  food  availability;  the  approximate  sequence 
of  food  availability  and  use  on  the  study  area  was  as  follows:  1)  ground  squirrels 
dominated  in  the  diet  from  late  March  through  early  May  (when  they  first  emerged  from 
hibernation),  2)  small  mammals  and  birds/eggs  increased  in  the  diet  in  May  and  June  as 
snow  exposed  the  former  and  the  latter  commenced  local  breeding,  3)  caribou  migrated 
through  and  produced  young  (late  May  through  June)"With  some  of  all  ages  dying  and/or 
killed  by  predators  at  that  time  and  becoming  available  to  wolverines.  4)  ground  squirrels 
increasing  in  vulnerability  during  emergence  and  dispersal  of  young  (especially  in  August), 
5)  decreased  food  availability.  October  through  March,  with  most  ground  squirrels 
apparently  taken  from  caches  and  old  caribou  kills  being  used  up;  it  appears  that 
wolverines  are  able  to  derive  some  nourishment  from  scanty  remains,  including  bone,  but 
while  they  may  be  able  to  survive  a  lean  winter  they  may  not  be  able  to  reproduce  the 
following  spring-in  one  such  year,  1979-80,  all  of  5  radio-collared  females  failed  to 
produce  young;  one  female,  in  winter  1981-82,  left  an  established  home  range  in  apparent 
response  to  a  food  shonage. 


Magoun,    A.J.,    and    P.S.    Gipson.    1985.    EoolcDgy    of    wolverines  in 
an  arctic  ecosystem. 

Life  history 
Arctic  Alaska 

This    paper    is    a    concise    sumniary    of    Magoun 's    three  year 
study  of  wolverines  in  arctic  Alaska  ending  in  1980.  All 
of  the  information  presented  here  is  sunroarized  in  Magoun 
(1985). 
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■)(■  Magoun,  A.J..  and  P.  Valkenburg.   1983.  Breeding  behavior  of  free-ranging  wolverines  {Gulo 
gulo).  Acta  Zool.  Fenn.  174:175-177. 

A)  2;  B)  Alaska;  C)  Telemetn'-aided  field  observations. 
Life  History  -  behavior. 
Population  Dynamics  -  natality. 

Comments  -  Three  pairs  of  breeding  wolverines,  both  members  known  (radio-collared)  in 
two  cases  and  a  known  female  with  an  unknown  male  in  the  third,  were  obser\'ed;  breeding 
pairs  were  obsen'ed  together  for  up  to  2.3  days,  and  the  relationship  prior  to  copulation  in 
two  cases  was  charaaerized  by  agonistic  behavior  from  the  female  in  response  to  male 
advances;  copulation  dates  were  5  and  11  June  1980  and  6  August  1979.  the  last  date 
extending  the  known  breeding  period  for  the  species;  1  female  copulated  twice  in  one  day. 
and  both  bred  in  consecutive  years,  whether  or  not  kits  were  produced  in  the  previous  year. 


^  Makridin,  V.P.   1964.  The  distribution  and  biology  of  the  wolverine  in  the  far  north.  Zool. 
Zhumal  43:1688-1692. 

A)  1;  B)  USSR;  C)  Field  observations  and  laboratory  examination  of  specimens,  incidental 

to  aerial  predator  control  activities. 

Description  -  feamies. 

Life  History  -  food,  behavior. 

Population  Dynamics  -  poptrend. 

Species  Management  -  economics,  interactions. 

Comments  -  It  is  noted  that  despite  their  wide  distribution  and  an  abundance  of  food 
resources,  wolverines  are  rare-found  much  less  frequently  than  wolves  "...even  though  no 
special  extermination  measures  have  been  taken  against  them"  and  they  have  "...no  natural 
enemies  other  than  the  woLf';  the  yield  in  some  of  the  more  productive  areas  for  the 
species  is  given  as  less  than  1  pelt  per  5000  km'  during  peak  times;  it  is  speculated  that 
low  population  numbers  may  be  due  to  reproductive  factors,  including  late  maturation  (age 
3?),  alternate  year  or  less  frequent  breeding,  and  possibly  missed  breeding  because  low 
densities  make  it  difficult  for  the  animals  to  find  each  other;  the  primary  habitat  for  the 
species  in  the  northern  USSR  is  "forest  tundra",  and  it  is  noted  that  when  pursued  by 
aircraft  wolverines  usually  try  to  escape  by  hiding  in  the  forest  or  burrowing  into  the  snow; 
measurements  and  weights  are  given  for  14  specimens  (9M,  5F)-male  weights  ranged  from 
12.5-17.0  kg  (mean  14.0)  and  comparable  figures  for  females  were  9.0-  10.4  (9.9);  13  of  16 
stomachs  examined  contained  reindeer  and  5  contained  ptarmigan-those  are  said  to  be  the 
two  most  common  species  in  the  tundra  and  forest-tundra  habitats  in  winter,  in  winter  the 
wolverine  "...confines  its  movements  to  reindeer  pastures  or  areas  where  wild  deer  or  elk 
congregate,"  and  "...frequently  follow  wolves  and  pick  over  remnants  of  their  prey"; 
wolverines  account  for  considerable  losses  in  the  reindeer  herding  industry  and  are  "the 
scourge  of  polar  fox  trappers",  and  the  concluded  statement  notes  that  "...it  is  essential  that 
bounties  be  offered  for  its  e.xtermination  and  that  it  be  eradicated  from  most  of  the  regions 
of  the  Far  Nonh." 
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McKay,     R.     1991.     Biological    assessment    and    inventory    plan  for 
the  wolverine   {Gulo  gulo)    in  the  Uinta  Mountains.  Utah 
Natural  Heritage  Program  and  Utah  Dept.  of 
Natl.  Resources,  Salt  Lake  City.  58pp. 

Bibliography  and  literature  review 
Utah 

This  document  contains  a  summary  of  wolverine  biology  and 
management,  including  its  habitat  needs;  a  review  of 
historical  records,  iriquiries,  and  interviews  to  determine 
past  sightings  and  locations  of  wolverines  in  Utah;  an 
inventory  plan,  including  a  recommendation  of  procedures, 
and  cost  estimates;  and  an  annotated  bibliography. 


Mead,    E.M.,    and   J.I   Mead.    1989.    Snake   Creek   Burial   Cave   and  a 
review  of  the  quaternary  mustelids  of  the  Great  Basin.  The 
Great  Basin  Naturalist  49:143-154. 

Paleohistory  and  distribution 
Nevada 

ABSTRACT 

Snake  Creek  Burial  Cave  (SCBC),  east  central  Nevada,  is  a 
unique  paleontological  deposit.  The  cave  is  the  first 
natural  trap  excavated  in  the  Great  Basin  and  one  of  the 
few  localities  describing  a  valley-bottom  ccmmunity.  The 
recovery  of  extinct  Camelops  sp.  (camel)  and  Equus  spp. 
(horse),  in  addition  to  radiometric  dates,  indicate  at 
least  some  of  the  deposits  to  be  of  late  Pleistocene  age. 
Eight  mustelid  species  have  been  identified  from  SCBC, 
including  three  species  not  previously  reported  from  the 
late  F?ancholabrean  of  the  Great  Basin:  Mustela  nigripes 
(black-footed  ferret),  M.  nivalis  (least  weasel ) ,  and  Gulo 
gmlo  (wolverine).  A  review  of  late  Pleistocene  deposits 
indicates  that  there  are  more  species  of  mustelids 
recovered  from  Snake  Creek  Burial  Cave  than  from  any  other 
locality  in  the  Great  Basin. 
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Mehrer,  C.F.  1976.  Gestation  period  in  the  wolverine,  Gulo  gulo) . 
■f  itr     Journal  of  Mammalogy  56:  752-757  , 

A  10  year  old  female  mated  with  a  male  of  unknown  age  and  gave 
birth  to  one  female  and  two  male  kits  after  272  days  gestation 
period  at  the  Dakota  Zoo  in  Bismarck,  North  Dakota.  The  kits  were 
born  completely  covered  with  white  fur,  eyes  closed,  and  teeth 
unerupted.  Their  average  weight  was  84  grams,  average  crown-rump 
length  was  12.1  cm.  Also  mentioned  was  a  birth  at  the  Copenhagen 
Zoo  which  took  place  after  a  gestation  period  of  215  days. 


Miller,  G.C.  1980.  Lynx  and  wolverine  verification.  Project 
Xr^    Number  SE-3-3.     Colorado  Division  of  Wildlife. 

Wolverines  have  been  reported  to  exist  in  20  Colorado  counties. 
Verification  of  wolverine  presence  has  been  made  for  only  four 
counties:  Summit,  Clear  Creek,  Ouray,  and  the  Montrose-Gunnison 
county  line.  Of  271  wolverine  observations  reported,  and  current 
field  work,  there  is  no  "irrefutable  evidence  of  a  viable  wolverine 
population"  in  Colorado.  However,  there  is  some  circumstantial 
evidence  that  wolverines  may  exist  in  Colorado. 

Colorado  Department  of  Wildlife  personnel  utilized  the  following 
steps  to  reach  their  goal  of  wolverine  verification  in  the  state: 

^!  Review  published  and  unpublished  records  of  wolverine 
sightings,   sign  or  specimens. 


2.  Requested    information    through    a    state   wide    request  which 
utilizes  slide  presentations,  "wanted"  posters  issued  to  trappers, 
taxidermists,     outfitters,     private     individuals,     personnel  of 
appropriate  state  and  federal  agencies. 

3.  Rated    the    information    obtained,     and    initiated  follow-up 
telephone  interviews. 

4.  Determined  field  study  areas  based  on  the  geographical 
distribution  of  observation  reports.  Searches  were  made  for  tracks 
and  trails  using  snowmobiles  and  skis.  Baited  hair  traps  were  used 
to  determine  further  the  presence  of  wolverine  on  the  study  areas. 
No  wolverine  fur  was  found  in  the  hair  traps. 

This  paper  reports  some  interesting  trends  derived  from  the 
observation  reports.  First,  wolverines  were  observed  at  lower 
elevations  during  the  winter.  These  winter  reports  were  usually 
associated  with  oakbrush,  sagebrush,  or  fields  at  the  lower  montane 
ecotone.  Additionally,  these  locations  are  closely  associated  with 
ungulate  winter  ranges.  The  distribution  of  winter  reports  further 
suggests  that  wolverines  may  use  south  facing  slopes  more  often. 
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Myhre,  R.  and  S.  Myrberget.  1975.  Diet  of  wolverines  (Gulo  aulo) 
^ in  Norway.     Journal  of  Mammalogy  56:752-757. 

Examination  of  seventy-six  stomachs  revealed  the  following  percent 
occurrence  of  food  in  the  wolverines'  diet:  81.6%  reindeer 
(Ranqifer  taranadus)  .  7.9%  moose  (Alces)  ,  3.9%  red  fox  (Vulpes 
vulpes)  .  3.9%  hare  (Lepus  timidus)  .  2.6%  roe  deer  ( Capreolus. 
capreolus) .  14.5%  small  mammals,  6.6%  birds.  Reindeer  appears  to 
be  the  most  important  winter  food.  Myhre  and  Myrberget  suggest 
that  kits  eat  solid  food  at  the  age  of  7-8  weeks  and  that  wolverine 
and  lynx  can  coexist  in  the  Norwegian  mountains  because  of 
different  hunting  techniques  and  usage  of  prey. 


Myrberget,  S.     1968.    The  breeding  den  of  the  wolverine,  Gulo  gulo. 
Fauna  21:108-115.    (In  Norwegian  with  an  English  summary). 

The  English  summary  can  be  easily  located  in  Biological  Abstracts. 

Hunters  provided  the  description  of  28  wolverine  dens  from  Norway. 

Elevation  ranged  from  200  to  1500  meters  above  sea  level,  but  most 

dens  were  found  between  500  and  1000  m.  Fifteen  out  of  25  dens 
were  found  in  open  mountain  tundra.  Eight  of  these  dens  were  at 
treeline  or  in  higher-elevation  birch  forests.  Two  were  in  mixed 
birch  and  pine  forests.  Fifteen  out  of  20  were  on  southern 
aspects.  The  dens  were  most  often  found  in  3  to  5  meters  of  snow, 
next  to  small  cliff  faces.  One  was  under  a  3  by  5  meter  stone. 
Most  dens  (N=20)  had  one  entrance,  the  diameters  of  which  were  30 
to  40  centimeters.  Dens  generally  feature  1  to  2  main  tunnels  from 
5  to  60  meters  long,  most  being  12  to  30  meters  long.  Foou  and 
excrements  were  found  in  "definite"  locations.  The  pits  of  ten 
dens  were  mostly  lined  with  branches.  Snow  and  no  cover  were  also 
found.  Female  wolverines  transplanted  their  young  into  secondary 
dens  when  disturbed  by  humans.  These  dens  were  usually  less 
developed.  Wolverines  were  observed  to  leave  their  dens 
permanently  around  mid  May. 


■X-  Nead.  D.M.,  J.C.  Halfpenny,  and  S.  Bissell.  1984.  The  status  of  wolverines  in  Colorado. 
Northwest  Sci.  58:286-289. 

A)  0;  B)  Colorado;  C)  Literature  review,  compilation  of  solicited  sight  records,  and 
anempis  to  confirm  repons  in  the  field. 
Description  -  distribution. 
Population  Dynamics  -  poptrend. 

Comments  -  Evidence  gathered  in  recent  years  indicate  that  wolverines  still  exist  in 
Colorado  (at  or  near  the  southern  limits  of  their  continental  distribution),  but  it  is  not 
cenain  that  there  is  a  "viable  population"  in  the  state;  wolverines  have  been  protected  by 
law  in  Colorado  since  1965,  and  has  been  classified  as  an  endangered  species  in  the  stale 
since  1973. 
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^  Newby,  F.E.,  and  J.J.  McDougal.   1964.  Range  extension  of  ihe  wolverine  in  Montana.  J. 
Mammal.  45:485-487. 

A)  1;  B)  Montana;  C)  Compilation  of  specimen  and  sight  records. 
Description  -  distribution. 
Population  Dynamics  -  poptrend. 

Comments  -  A  total  of  17  new  records  (1957-1962).  10  involving  specimens,  indicate  that 
the  wolverine  has  continued  to  expand  its  range  in  Montana,  mainly  into  the  southwestern 
ponion  of  the  state,  after  near  extinction  in  about  1920,  and  a  gradual  reappearance  (mostly 
in  the  northwest)  beginning  in  about  1940;  many  of  the  recent  specimens  were  males, 
suggesting  that  they  are  the  pioneering  sex;  females  with  young,  indicating  successful 
reproduction,  have  been  reponed  more  frequently  in  the  northwest  (e.g.,  Glacier  National 
Park),  where  recolonization  of  Montana  is  believed  to  have  begun. 

^  Newby,  F.E.,  and  P.L.  V/right.   1955.  Distribution  and  status  of  the  wolverine  in  Montana.  J. 
Mammal.  36:248-253. 

A)  1;  B)  Montana;  C)  Analysis  of  sighting  and  capture  records. 
Description  -  distribution. 
Population  Dynamics  -  poptrend. 
Species  Management  -  refuges. 
Other  Topics  -  history. 

Comments  -  The  Montana  wolverine  population  was  believed  to  have  declined  almost  to 
extinction  by  the  late  1920's,  although  it  is  acknowledged  that  there  is  little  information  on 
abundance  for  earlier  years;  records  since  the  late  1930*s  suggest  that  the  species  has  again 
increased,  although  it  is  suspected  that  dispersal  from  Canada  and  proteaed  wilderness  in 
Glacier  National  Park  made  such  an  increase  possible;  it  is  speculated  that  there  were  also 
indirect  benefits  to  wolverine  from  closed  or  limited  marten  trapping  seasons  and  from 
reduced  fur  prices  for  both  marten  and  lynx  in  the  1940's  and  1950's-  thus  reducing 
trapping  activity  and  incidental  catch  of  wolverines;  records  for  the  early  1950's  include 
individuals  in  isolated  ranges  away  from  the  "normal"  forested  mountains  habitat  of  western 
Montana,  and  observation  of  at  least  one  family  group  and  several  pairs. 

^    Patterson,  J.R.,  and  E.L.  Bowhay.  1968.  Four  recent  records  of  wolverines  in  Washington. 
Murrelet  49:12-13. 

A)  1;  B)  Washington;  C)  Compilation  of  specimen  and  sight  records. 
Description  -  features,  distribution. 

Comments  -  Following  a  hiatus  of  wolverine  records  anywhere  in  the  state  for  over  20 
years,  3  animals  were  killed  and  another  seen  in  central  (1)  and  southern  (3)  counties,  April 
1963.  November  1964,  and  March  1965;  all  3  of  the  kills  involved  adult  males-2  that  were 
weighed  were  28  and  29  lbs  (12.7  and  13.2  kg),  respectively;  reference  is  also  made  to  an 
unpublished  repon  of  an  adult  male  killed  in  the  Cascade  Mountains  of  Oregon  in 
September  1965-the  first  authentic  record  for  that  state  since  1912. 
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^  Pengelley,  L.W.   1951.  Recent  records  of  wolverines  in  Idaho.  J.  Mammal.  32:224-225. 


A)  1;  B)  Idaho;  C)  Compilation  of  specimen  and  sight  records. 
Description  -  features,  distribution. 

Comments  -  An  adult  male,  captured  in  October  1949  and  weighing  22  lbs  (10.0  kg)  after 
2-3  days  in  a  trap,  apparently  consiimtes  the  first  authentic  specimen  record  for  the  state;  a 
few  historical  anecdotes  and  two  recent  (1948  and  1949)  sight  records  are  also  given;  all 
but  one  of  the  records  (1926)  are  from  the  north  (panhandle)  area. 

X-  Pulliainen.  E.   1963.  Occurrence  and  habits  of  the  wolverine  (Gulo  gulo)  in  Finland.  Suomen 
Riista  16:109-119. 

Not  seen,  but  findings  have  been  cited  in  many  papers;  identified  as  a  "very  useful"  paper 
by  Dagg  and  Campbell  (1974a),  with  keywords  indicating  coverage  of  distribution,  food, 
numbers,  reproduction,  sex  ratio,  and  economics. 

j>(r  Pulliainen,  E.   1968.  Breeding  biology  of  the  wolverine  (Gulo  gulo  L.)  in  Finland.  Ann.  Zool. 
Fenn.  5:338-344. 

A)  2;  B)  Finlnnd;  C)  Interviews  with  "wolverine  (bounty)  hunters". 
Life  History  -  denning. 
Population  Dynamics  -  natality. 

Comments  -  Data  were  gathered  from  31  natal  dens;  25  of  the  dens  iSl%)  were  situated  in 
rocky  (feU)  habitats-lO  (32%)  in  deep  ravines,  8  (26%)  at  timberline  on  gentle  slopes,  and 
7  (23%)  on  similar  terrain  in  subalpine  or  alpine  terrain;  the  remaining  6  dens  (19%)  were 
in  spruce  and  pine  peat  bogs;  all  but  one  were  under  deep  snow  (1-3  m),  at  the  ends  of 
tunnels  up  to  30  m  in  length,  and  it  is  posmlated  that  the  snow  cover  is  an  important 
component  of  natal  dens  primarily  because  of  its  insulatwe  value-the  single  exception 
among  the  31  dens  observed  was  a  den  under  "spruce  brush"  at  the  base  of  a  spruce;  in 
most  cases  the  nest  itself  was  at  ground  level  in  a  snow  chamber,  although  fallen  trees 
often  formed  the  roof  of  the  chamber  where  they  were  present;  none  of  17  dens  in  northern 
Lapland  were  associated  with  trees  (apparently  because  trees  were  generally  not  available), 
but  8  of  14  in  the  taiga  habitats  of  nonheastem  Lapland  used  tree  structures  in  some  way; 
for  30  ostensibly  complete  litters,  average  litter  size  was  2.4,  with  the  following 
frequencies:  1  cub  -  4  (13%).  2  cubs  -  11  (37%),  3  cubs  -  13  (43%).  and  4  cubs  -  2  (7%); 
the  mean  for  161  litters,  adding  results  for  other  fennoscandian  countries,  was  2.5.  with  the 
following  frequencies:  1  cub  -  5  (3%),  2  cubs  -  81  (50%).  3  cubs  -  66  (41%).  4  cubs  -  9 
(6%);  an  in  utero  litter  of  5  femses.  near  term  (15  March  1956).  is  reponed;  the  sex  ratio 
among  39  sexed  cubs  was  23  males  and  16  females  (59:41);  the  panuririon  period  in 
Finland  lasts  about  2  months  (late  January  through  late  March;  males  were  believed  to  have 
visited  dens  in  a  few  instances,  but  their  parental  role  (if  any)  was  not  evident;  female 
wolverines  brought  food,  mostly  carrion,  from  up  to  20  km  away  and  daily  movements  of 
30-40  km  away  from  dens  were  reponed;  food  items  were  often  stored  near  the  den— in  one 
case  2  reindeer.  39  whole  ptarmigan,  32  ptarmigan  wings,  and  the  head  of  a  hare  (the 
ptarmigan  apparently  "stolen"  from  hunters'  traps);  one  female  reponedly  killed  12  female 
reindeer  in  4  nights.  9^ 


Quick.  H.F.   1953b.  Wolverine,  fisher,  and  manen  studies  in  a  wilderness  region.  Trans.  N. 
Amer.  Wildl.  Conf.  18:  513-532. 


A)  2;  B)  British  Columbia;  C)  Field  observations  and  collection  of  specimens  on  some 

northern  traplines. 

Description  -  distribution. 

Habitat  Characteristics  -  cover. 

Life  History  -  movements,  behavior. 

Population  Dynamics  -  poptrend,  popcomp. 

Species  Management  -  economics,  harvest. 

Comments  -  Based  on  fur  sales  data,  it  is  concluded  that  the  Fon  Nelson  study  area  may  be 
"a  center  of  wolverine  population  in  western  Canada";  acknowledging  that  yield  is  related 
to  effon,  it  is  believed  that  trapping  intensity  is  more  directly  related  to  population  density 
in  this  species  than  in  most  others  because  of  the  animal's  destructive  nature  and  because 
"...market  value  does  not  materially  affect  trapping  intensity";  nevertheless,  it  is  noted  that 
fur  sales  data  are  minimal  because  wolverine  pelts  are  often  kept  by  the  trapper  and/or  sold 
privately  at  other  than  normal  outlets;  of  44  wolverines  known  to  have  been  trapped  in  the 
study  area  in  1947  and  1948,  only  27  (61%)  were  killed-the  remaining  17  escaped,  leaving 
1  or  more  toes  in  the  trap  and  thereby  potentially  providing  for  some  consideration  of  total 
numbers  on  a  "mark  and  recapture"  basis;  observation  of  tracks  along  trapline  trails  and 
reports  from  trappers  indicated  that  wolverine  abundance  was  about  the  same  in  all  of  three 
different  habitat  "zones"  in  the  study  area  (muskeg,  foothill,  and  mountain-physiographic 
subdivisions  within  the  general  "Taiga  Biome");  the  density  estimate  for  the  51  200  km^ 
study  area  was  about  1  animal  per  207  km\  for  a  projected  total  local  population  of  about 
250  animals;  recorded  harvests  for  the  two  study  years  were  15  and  12  (6.0  and  4.8  per 
cent  of  the  projected  population,  respectively);  of  the  27  wolverines  known  to  have  been 
killed  in  the  study  area  in  the  two  years,  15  were  collected  (9  males  and  6  females)--  male 
weights  ranged  up  to  25  lbs  (11.3  kg),  but  females  were  listed  at  only  12  lbs  (5.4  kg); 
observations  indicated  that  the  wolverine  is  more  of  a  scavenger  than  a  killer,  regularly 
following  "...skillful  hunters  like  lynx,  wolf  and  man";  an  account  of  trapline  depredations 
indicates  that  wolverines  caused  less  damage  and  loss  of  furs  than  wolves  in  the  study 
years,  and  probably  less  than  shrews  in  all  years,  although  there  were  regular  reports  of 
damage  to  propeny  such  as  cabins,  panniers,  dog  harnesses  and  human  food  caches;  the  fur 
value  of  wolverines  taken  in  the  study  area  amounted  to  less  than  1%  of  the  total  fur 
revenue  in  the  area  overall;  it  is  concluded  that  the  species  is  unimponant  in  the  fur  trade 
owing  to  its  characteristically  low  density  occurrence,  relatively  low  value  per  pelt,  and  the 
fact  that  the  value  of  its  damage  may  often  exceed  the  revenues  from  pelt  sales. 
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Rausch,  R.A..  and  A.M.  Pearson.   1972.  Notes  on  the  wolverine  in  Alaska  and  the  Yukon 
Territory.  J.  Wildl.  Manage.  36:249-268. 

A)  3;  B)  Alaska,  Yukon  Territor)-;  C)  Laboratory  analysis  of  specimens  and  some  incidental 

field  observations. 

De  scrip  lion  -  features. 

Life  History  -  food,  health,  denning. 

Population  Dynamics  -  natality,  popcomp. 

Species  Management  -  age/tech,  repro,  har\'est,  har\'/strategy. 

Habitat  Management  -  other/impacts,  hab/strategy. 

Comments  -  Note:  There  are  numerous  mathematical  errors  in  this  paper,  especially  in 
Table  5,  and  the  reader  is  cautioned  to  check  reponed  numbers  before  using  them-mosi  of 
the  data  reponed  in  the  present  review  have  been  checked  and/or  recalculated,  as 
appropriate,  although  some  errors  may  stiD  remain;  FEATURES  (SIZE)  -  the  whole 
weights  of  six  males  averaged  32  lbs.,  with  a  range  of  29-37  (14.5  kg,  13.2-16.8),  while 
the  weights  of  two  females  were  21  and  22  lbs  (9.5  and  10.0  kg);  the  projected  live  weight 
for  one  Alaskan  male,  examined  as  a  skinned  carcass,  was  42.5  lbs  (19.3  kg)"the  heaviest 
wolverine  reponed;  in  a  sample  of  99  whole  wolverines  from  the  Yukon,  the  weights 
(means  and  ranges),  and  sample  sizes  by  age  class  were  as  follows: 

Males 

adults  -  31.2,  26.2-36.3  lbs  (14.2,  11.9-16.5  kg),  n=52 
kits    -  29.1,  20.7-37.2  lbs  (13.2,  9.4-16.9  kg).  n=19 

Females 

adults  -  20.7,  18.4-23.7  lbs  (  9.4,  8.3-10.8  kg).  n=21 
kits    -  20.1.  18.0-22.6  lbs  (  9.1,  8.2-10.3  kg).  n=  7 

REPRODUCTION  -  based  on  cementum  age  determinations,  none  of  109  female 
wolverines  in  age  class  0  (0-15  months  old)  were  pregnant,  while  20  of  40  (50%)  in  age 
class  1  (16-28  months)  and  90  of  98  (92%)  in  age  classes  2-13  (29  months  plus)  were; 
breeding  apparently  occurs  primarily  in  May  through  July,  implantation  in  December 
through  March,  and  most  parturition  in  Febmary  and  March;  males  were  sexually  inaaive 
in  late  fall  and  winter,  but  testis  size  increased  and  spermatogenesis  began  to  occur  in  late 
winter,  peaking  in  about  late  May  and  June;  as  with  females,  some  (but  not  all)  males  were 
sexually  mature  by  the  breeding  season  of  their  second  year;  in  utero  litter  sizes  of  1-6 
were  documented,  with  an  average  of  3.5  per  liner  (n=54);  among  the  sample  years 
(1961-68).  mean  litter  sizes  of  less  than  3  were  recorded  in  two  (1962  -  2.6,  n=5;  1965  - 
2.7.  n=7),  while  in  1966  a  sample  of  5  included  four  liners  of  5  and  one  of  6  (mean=5.2); 
DENNING  -  of  three  natal  dens  observed  in  Alaska,  two  were  above  timberline  in 
snow-filled  ravines  and  one  was  in  an  abandoned  beaver  house;  well-used  moose  carcasses 
were  present  near  the  two  ravine  sites;  AGE  DETERMINATION  AND  HARVEST 
COMPOSITION  -  young  wolverines  grow  and  develop  quickly,  reaching  adult  size  by 
November  or  December  of  the  first  year  (age  9-11  months);  rapid  development  of  skeletal 
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features  reduces  options  for  distinguishing  between  young  and  adults-dental  cementum  is 
considered  the  most  reliable  (although  known-aged  specimens  are  still  required);  males 
outnumbered  females  in  the  trapped  samples,  but  only  by  128:100  among  kits  (age  class  0) 
as  compared  to  200:100,  450: 1(X),  and  178:1(X3  in  age  classes  1-3.  respectively~the  ratio 
among  older  animals  (age  classes  5-  12  combined)  was  100:100;  the  even  sex  ratio  among 
kits  is  speculated  to  result  from  the  fact  that  they  had  not  yet  established  territories  and  the 
sexes  were  still  equally  trappable  at  that  age,  while  the  preponderance  of  young  males  in 
the  age  1-3  classes  is  due  to  greater  mobility  of  males  and  the  even  ratio  among  older 
animals  "...may  reflect  a  reduction  of  males  through  exploitation";  CONDITION  -  Kidney 
fat  indices  indicated  that  animals  were  in  the  best  physiological  condition  in  spring 
(March-April)  and  poorest  in  summer  (May-September)-it  is  speculated  that  spring  is  the 
period  of  highest  food  availability  for  wolverines,  especially  in  terms  of  ungulate  carrion, 
and  that  the  reproductive  cycle  is  timed  to  take  advantage  of  that;  FOOD  HABITS  -  in  94 
stomachs  containing  food  and/or  trap  debris,  the  top  three  food  items  by  frequency  of 
occurrence  were  moose  (27  occurrences  =  29%),  snowshoe  hare  (23,  24%),  and  caribou 
(17,  18%)"0ther  foods  included  microtines  (9%),  unident.  flesh  (6%),  bird  (3%).  fish  (3%), 
beaver  (2%),  and  traces  of  lynx-the  large  mammals  were  believed  to  have  been  taken 
mostly  as  carrion;  it  is  noted  that  the  wolverine's  sununer  food  habits  are  not  well  known, 
but  that  microtines,  ground  squirrels,  and  marmots  are  taken,  and  that  berries  may  be 
heavily  used-the  stomach  of  a  Yukon  specimen  shot  in  September  contained  190  g  of 

blueberries;  two  instances  of  internal  damage  from  porcupine  quills  are  reponed; 
MANAGEMENT  -  the  wolverine  was  subject  to  bounty  in  Alaska,  1953-1968,  but  is  now 
classified  as  a  furbearer  and  big  game  species;  Alaskan  harvests  have  fluctuated 
considerably  over  the  years  (from  300  or  fewer  to  almost  700  animals  in  the  1950's  and 
1960's)"the  variation  is  probably  mostly  related  to  the  general  level  of  trapping  activity 
(e.g.  high  harvests  in  the  1960's  when  lynx  were  abundant  and  bringing  good  prices); 
management  actions  believed  favorable  to  wolverines  in  Alaska,  in  addition  to  removal  of 
the  bounty,  have  been  outlawing  of  aerial  hunting  for  the  species  and  termination/reduction 
of  poison  baiting  aimed  at  wolves;  in  regard  to  poisoning,  it  is  noted  that  wolverines, 
"...because  of  their  proclivity  for  carrion,  were  panicularly  susceptible  to  those  nonselective 
control  techniques";  the  wolverine  is  classified  as  predator  and  furbearer  in  the  Yukon,  with 
the  annual  kill  attributable  to  all  sources  including  predator  control  baiting  averaging  about 
150  animals,  but  apparently  decreasing  due  both  to  recently  reduced  use  of  strychnine  and 
decreased  trapping  aaivity;  habitat  changes  are  not  considered  a  threat  in  Alaska  and  the 
Yukon,  but  garbage  and  firearm  control  at  remote  exploration  camps  is  recommended  to 
minimize  detrimental  effects  on  local  wolverines. 
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Robart,   G.     1982.     Wolverine,    fisher,   marten  sightings  m  Oregon 
^  ^   1973  -  1982.    Supplementary  Report.    Oregon  Department  of  Fish 
and  Wildlife.    Central  Region  Administrative  Report  No.  82-4. 

This  paper  summarizes  the  wolverine  sightings  reported  to  the 
Oregon  Department  of  Wildlife  from  1973-1982.  Twenty-nine 
sightings  were  reported.  Biologists  believe  that  wolverines 
persist  in  Oregon  based  on  the  number  and  locations  (mostly  on  the 
summit  of  the  Cascade  Range,  above  5000  feet)  that  wolverines 
persist  in  Oregon. 


Roughton,    R.D.    and   M.W.    Sweeny.       1982.       Refinements    in  scent- 
^  ^   station     methodology     for     assessing     trends     in  carnivore 
populations.     Journal  of  Wildlife  Management  4 6 ( 1 ) : 2 17-229 . 

This  paper  provides  the  methodology  for  using  scent  stations  to 
attract  carnivores.  Each  station  is  a  circle  of  sifted  earth  with 
a  saturated  plastic  disc  filled  with  odor  attractant.  The  stations 
i-'iould  be  checked  daily  for  tracks.  Recommendations:  1)  survey 
lines  of  10  stations  each  should  be  left  for  one  night.  New  lines 
should  be  established  daily  to  maximize  distribution,  such  that  the 
chance  for  repeated  visits  by  the  same  individual  is  decreased.  2) 
Each  station  should  be  flat,  devoid  of  litter,  rocks,  etc.  The 
tracking  surface  should  be  made  of  sifted  soil.  Sand  should  be 
avoided  as  a  tracking  medium.  3)  Timing  is  important,  avoiding 
hunting  seasons  because  of  increased  traffic  on  unimproved  roads, 
and  adverse  weather  conditions.  The  best  time  is  when  juveniles  are 
dispersing.  4)  Intervals  between  stations  should  be  scaled  to  the 
mobility  of  species  of  interest,  size  of  study  area,  and  available 
road  length.  5)  Intervals  between  lines  should  be  scaled  to  the 
mobility  of  the  predator,  large  enough  to  minimize  the  chance  of 
1  individual  visiting  more  than  once  per  night. 

Recommendations  for  attractant;  1)  use  the  best  scent  to  attract 
the  species  of  interest.  2)  FAS-fatty  acid  scent,  is  good  for 
canids,  and  is  recommended  as  standard  comparison  for  other 
carnivores.  3)  It  is  good  to  use  same  scent  if  can  get  enough  for 
study.  4)  Saturated  plastic  disc  recommended  as  a  low  cost 
alternative  for  presenting  scent  in  uniform  quantity,  rather  than 
capsule  form. 

Computer  analysis-  Fisher  Randomization  Test  is  good  for  this  type 
of  data. 
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Schempf,   P.F.,   and  M.  White.     1977.     Status  of  6  furbearer 
^  ^  populations    in    the   mountains   of    northern    California.  USDA 
Forest  Service.     California  Region.  51pp. 

Wolverines  used  habitat  types  consisting  of  Douglas-fir 
( Pseudotsuqa  inenziesii) ,  mixed  conifers,  and  lodgepole  pine  (Pinus 
contorta ) .  The  lowest  elevation  record  for  wolverines  in 
California  is  400  meters. 


Singer,    F.J.    1991.    Seme    predictions    concerning    a    wolf  recovery 
into   Yellowstone  National   Park:    How   wolf   recovery  may 
affect  park  visitors,  ungulates,  and  other  predators. 

Predator  interaction 
Yellowstone  National  Park 

Though  several  accounts  of  wolves  killing  wolverines  exist, 
wolverines  generally  escape  by  cliinbing  trees.  As 
wolverines  and  wolves  co-exist  over  a  great  part  of  their 
range,  wolverines  are  not  expected  to  be  impacted  if  wolves 
recover  in  Yellowstone. 


Telfer,    E.S.    and    J.  P.    Kelsall.    1984.    Adaptation   of    some  large 
North   American   mammals    for    survival    in    snow.  Ecol. 
65:1828-1834. 

Adaptation 
General 

ABSTRACT 

Chest  heights,  foot  loading,  and  behavior  of  moose  (Mces 
alces),  caribou  {Rangifer  tarandus),  wapiti  (Cervus 
canadensis),  v^te- tailed  deer  {Odocoileus  virguieanus) , 
Dall  sheep  (Ovis  dalll) ,  bighorn  sheep  (Ovis  canadensis) , 
pronghom  antelope  {Tintilocapra  americana) ,  and  bison 
(Bison  bison)  were  used  to  calculate  indices  of  snow-coping 
ability  for  each  species.  When  species  were  grouped  into 
regional  faunas,  those  with  higher  indices  occurred  in  more 
snowy  regions.  Within  local  area,  a  variety  of  species  can 
survive  in  winter  by  living  and  feeding  in  different 
habitats  defined  on  the  basis  of  snow  conditions.  Bison, 
deer,  and  wapiti  have  considerable  sexual  dimorphism  in 
chest  height  and  foot  loading.  These  differences  between 
the  sexes  have  potential  value  for  individual  survival  in 
snow  by  permitting  use  of  food  resources  over  a  greater 
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proportion  of  t±ie  species 'home  range.  Wolves  {Canis 
lupus),  coyotes  {Canis  latrans),  and  wolverines  {Gulo 
luscus)  showed  similar  levels  of  morphological  adaptation 
to  snow,  higher  than  all  but  two  of  the  ungulates  studied 
( caribou  and  moose ) ;  predation  appears  to  have  been  a 
factor  influencing  evolution  of  ungulate  behavior  in  snow. 


^  Van  Zyll  de  Jong,  C.G.  1975.  The  distribution  and  abundance  of  the  wolverine  (Gulo  gulo)  in 
Canada.  Can.  Field-Nat.  89:431-437. 

A)  2;  B)  Canada;  C)  Literature  review. 
Description  -  distribution. 
Population  Dynamics  -  poptrend. 
Species  Management  -  harvest. 

Comments  -  The  wolverine's  status  in  Canada  is  summarized  from  available  fur  harvest  and 
anecdotal  information;  the  species  is  believed  to  have  been  less  abundant  in  the  east  than  in 
the  west  in  pristine  times,  and  has  become  "quite  rare  and  restricted  in  distribution"  east  of 
the  prairies -annual  harvests  in  each  of  Ontario  and  Quebec  (including  Labrador)  apparently 
has  not  exceeded  25  animals  since  the  early  1920's  and  has  been  less  than  half  that  in  all 
years  since;  in  Manitoba,  single-year  harvests  of  over  150  are  indicated  for  a  few  years  in 
the  early  1920's,  but  have  remained  at  25-50  thereafter~the  occupied  range  has  shrunk  to 
the  nonh,  with  the  only  known  "center  of  abundance"  occurring  in  the  northwest  comer, 
harvests  up  to  100  were  reponed  for  Saskatchewan  in  the  early  1920's,  but  have  been  less 
than  25  in  all  years  since,  and  the  species'  range  in  the  province  is  apparently  restricted  to 
the  extreme  nonh;  occurrence  in  Albena  is  mainly  in  the  north  and  in  mountains  along  its 
western  border-there  were  harvests  of  over  200  (up  to  about  350)  in  the  1920's,  but  the 
take  in  most  years  between  1930  and  1965  was  less  than  25-a  shght  trend  to  increase  is 
evident  since  1965,  with  some  harvests  in  the  50-100  range;  there  has  been  no  known 
change  in  distribution  in  British  Columbia,  and  changes  in  abundance  (as  measured  by  pelt 
production)  have  been  less  there  than  in  any  of  the  other  provinces-annual  harvests  of 
200-300  were  common  from  the  1920's  through  1940's,  fell  off  to  an  average  of  about  150 
through  the  1950's  and  early  1960's,  but  have  shown  a  dramatic  increase  trend  (to  400 
plus)  thereafter;  in  the  Yukon,  the  highest  recorded  harvests  were  in  the  early  1930's,  with 
at  least  4  years  in  the  500-600  range,  although  most  years  before  and  since  have  been 
200-300-no  historic  change  in  distribution  is  indicated,  and  the- harvest  trend  in  recent 
years  (1970's)  appears  to  be  upward;  occasional  yearly  harvests  of  200-  300  are  shown  for 
the  Northwest  Territories  in  the  1920's  and  1930's,  but  except  for  peaks  of  about  150  in  the 
late  1930*s  and  several  years  in  the  late  1950's,  most  years  since  the  1930's  have  produced 
50-100  pelts-the  distribution  in  NWT  has  apparently  been  maintained,  but  no  trend  to 
increasing  numbers  (as  reflected  in  harvests)  is  apparent;  it  is  noted  that  at  the  time  of 
writing,  there  had  been  "...virtually  no  field  studies  on  this  continent",  but  the  animal's 
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scavenging  life  style  is  apparent  and  that  observed  changes  in  Canadian  distribution  and 
abundance  since  the  early  pan  of  this  century  are  believed  related  mostly  to  human 
predation,  changes  in  ungulate  populations  (especially  caribou),  and  possibly  wolf  control. 


Whitman,  J.S.,  W.B.  Ballard,  and  C.L.  Gardner.  1986.  Home  range  and  habitat  use  by  wolverines 
in  souihcentral  Alaska.  J.  Wild).  Manage.  50:460-462. 

A)  2;  B)  Alaska;  C)  Field  (telemetry)  studies.  1980-83.  ^  

Habitat  Characteristics  -  cover. 
Life  History  -  hmrange,  movements. 

Comments  •  Adequate  data  for  home  range  considerations  were  obtained  for  7  animals 
(4M,3F);  males  had  significantly  larger  home  ranges  (535  km^)  than  females  (105  km'), 
although  all  females  had  kits  during  most  of  the  monitoring  period  and  were  therefore 
probably  more  sedentary  than  other  females  might  have  been;  summer  and  winter  ranges 
were  similar  in  size,  and  overlapping-the  animals  tending  to  expand  the  overall  annual 
range  by  using  different  areas  in  the  two  seasons;  animals  of  both  sexes  moved  to  high 
elevation  for  summer,  where  ground  squirrels,  other  small  mammals  and  ground-nesting 
birds  are  plentiful,  and  in  winter  moved  to  lower  elevations  where  ungulates  dying  from 
starvation  and  wolf  predarion  were  available;  in  summer,  forest  habitat  types  were  avoided 
and  other  types  (shrub,  tundra,  rock-ice)  were  used  according  to  their  availability;  in  winter, 
tundra  was  avoided  and  the  other  types  used  according  to  their  availability. 


"Wilson,   D.E.     1983.     Wolverine.     IN:  Chapman,  J. A.   and  G.S. 
^  Feldhamer,  editors.     Wild  mammals  of  North  America, 

biology,  management,  and  economics.    Johns  Hopkins  University 
Press.  Baltimore. 

p.  644-652. 

This  chapter  provides  information  on  distribution,  physical 
description,  physiology,  reproduction,  ecology,  food  habits, 
mortality,  age  determination,  economic  status,  and  current 
management  and  needs. 
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Winn,    D.S.  1976.      Relationships   between  terrestrial  vertebrate 

_^  fauna  and    selected   coniferous    forest   habitat   types    on  the 

north  slope  of  the  Uinta  mountains.     PhD  dissertation.  Utah 

State  University.  Logan. 

This  dissertation  discusses  the  methods  used  to  determine  the 
relationships  between  some  animal  species  and  the  forest 
communities.  Winn  used  3  scent  posts,  spaced  100  meters  apart. 
The  posts  were  oriented  to  each  other  in  shape  of  an  equilateral 
triangle.  In  each  phase  of  the  vegetative  community  type,  as 
designated  by  Winn,  2  scent  posts  sites  were  surveyed  for  tracks, 
animals,  or  other  sign  during  each  sampling  effort.  Each  site  was 
surveyed  twice  every  24  hours,  over  a  period  of  4  consecutive 
nights.  Thus,  scent  post  stations  were  sampled  16  time  per 
community  phase.  Additionally,  two  clearcuts  were  surveyed  for  5 
consecutive  nights  with  9  scent  posts  placed  at  0.5  kilometer 
intervals  across  a  4  kilometer  route.  All  stations  were  surveyed 
on  the  same  mid-week  days  to  reduce  any  bias  encountered  from 
weather  and  recreation. 

Pellet  and  midden  counts  were  made  to  assess  the  relative  stability 
of  snowshoe  hare  and  red  squirrel  densities. 

No  wolverines  visited  the  scent  stations. 


Woods,  G.T.  1944.  Longevity  of  captive  wolverines.  Amer.  Midland  Nat^31:505. 

A)  1;  B)  General;  C)  Correspondence  with  various  zoological  parks. 
Population  Dynamics  -  popcomp. 

Comments  -  Of  45  captive  wolverines  for  which  information  was  received,  and  which 
survived  at  least  6  months,  the  average  length  of  life  was  about  5.5  years;  the  maxima 
recorded  were  for  4  animals  listed  as  "close  to  16  years  old"  and  one  other  at  15  years. 

Wright,  P.L.,  and  R.L.  Rausch.  1955.  Reproduction  in  the  wolverine,  Gido  gulo.  J.  Mammal. 
36:346-355. 

A)  2;  B)  Alaska;  C)  Laboratory  examination  of  33  trapped  specimens. 
Population  Dynamics  -  natality. 
Species  Management  -  age/tech. 

Comments  -  These  studies  confirmed  that  delayed  implantation  occurs  in  the 
wolverine-adult  females  taken  in  October  through  mid-January  showed  unimplanted 
blastocysts  in  their  uteri  and  inactive  corpora  lutea  in  their  ovaries;  embr>'OS  were  found  in 
2  females,  taken  20  January  and  2  February,  and  2  females  taken  in  April  were  lactating; 
implied  "litter"  sizes  were:  blastocysts  -  2,4,4;  embryos  -  3,4;  placental  scars  -  3,3;  it  was 
concluded  that  breeding  probably  occurs  in  mid-summer,  implantation  in  Januar>',  and  birth 
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in  late  March  or  early  April;  the  testes  of  males  were  largely  inactive  in  winter,  when  the 
specimens  were  collected--only  1  of  22  (taken  in  early  April)  showed  signs  of  full  sexual 
activity;  the  evidence  indicated  Lhat  sexual  maturity  was  reached  by  both  sexes  in  the 
second  year,  ihe  skull  matures  rapidl\  .  although  the  extent  of  the  sagittal  crest  remains  a 
method  of  distinguishing  between  adults  and  juveniles. 

Yocom,  C.F.   1973.  Wolverine  records  in  the  Pacific  coastal  states  and  new  records  for  northern 
California.  Calif.  Fish  Game  59:207-209. 

A)  0;  B)  California;  C)  Literature  review  and  compilation  of  incidental  sight  records. 
Description  -  distribution. 
Population  Dynamics  -  poptrend. 

Comments  -  A  total  of  12  sight  records  between  1958  and  1970,  and  recent  literature 
reports  of  animals  in  Washington  and  Oregon,  are  taken  to  indicate  that  the  species  "...may 
be  increasing  in  abundance  in  these  ponions  of  their  ranges  since  the  late  1950's";  in 
panicular,  it  is  believed  that  wolverines  are  becoming  e.stablished  in  the  mountainous  areas 
of  northwestern  California. 

^  Yocom,  C.F.  1974.  Recent  wolverine  records  in  Washington  and  Oregon.  Murrelet  55:15-18. 

A)  1;  B)  Washington,  Oregon;  C)  Compilation  of  specimen  and  sight  records. 
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SELECTED  REPRINTS 


Copies  of  the  following  literature  on  wolverine  appear  here 
in  their  entirety  (except  those  marked  with  [*],  which 
appear  here  in  part): 

Banci  and  Harestad  1988 
Banci  and  Harestad  1990 

*  Deems  and  Pursely  1983 
Gardner  et  al .  1986 
Groves  1988 

Hash  1987 

Hash  and  Hornocker  1980 
Hoak  et  al.  1982 

*  Jackson  1961 

Magoun  and  Gipson  1985 
Newby  and  McDougal  1964 
Newby  and  Wright  1955 

*  Obbard  et  al.  1987 
Rausch  and  Pearson  1972 
Whitman  et  al .  1986 
Wright  and  Rausch  1955 
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Ann.  Zool.  Fcnnici  25:2(^5-270. 


Reproduction  and  natality  of  wolverine  {Gulo  gulo)  in  Yukon 
Vivian  Banci  &  Alton  Harestad 

Banci,  V.  &  HarcsDd.  A.  1988:  Rcproducuon  and  nataluy  of  wolverine  {Gulo  gulo)  in 
Yukon.  —  Ann.  Zool.  Fcnnici  25:265-270. 

In  Yukon,  female  uoKcnnc  did  not  breed  as  \  ounc  of  year  and  only  l'~c  of  suhadulis 
v.ere  pregnant.  Of  ihc  aduk  females,  531  of  2+  year -olds  were  pregnant  or  posi-parium 
and  between  62~c  and  92Cc  of  3+  year -old  and  older  \i.'ol\crine  v,ere  pregnant  or  post-par- 
tum.  The  mean  in  u:cro  litter  size  was  3.2  -  0.8  SD  (n  =  22).  Natality  increased  w.  ith  age, 
ranging  from  a  mean  of  2.8  lo  3.4  fetuses  per  aduk  female.  Pregnant  females  u  cre  caught 
in  all  months  of  ihe  trapping  season  (1  November  to  31  March  i  indicating  implantation 
occurred  at  least  as  earh  as  .November.  .Males  were  sexually  mature  by  2+  \'cajs  of  age. 
Bacula  length  and  weight  should  not  be  used  a>  criteria  of  age  without  other  e\  idcncc. 

\'ivian  Banci  .Allan  Harestad.  Dcparimcni  of  Bioloi:izal  Sciences.  Simon  Frascr  I'ni- 
\crsii\\  B  C  Canada  \  '3.A  1S6. 


1.  Introduction 

Wolverine,  like  many  of  the  Mustelidae,  have 
dela\'ed  implantation  (Wright  S>:  Rausch  1955). 
Breeding  is  thought  to  occur  between  Apnl  and  Oc- 
tobe"  but  pnmanly  in  mid-summer  (Wright  &  Rausch 
1955).  Wolverine  have  bred  in  captivity  during  May 
(Mehrer  1976)  and  July  (Mohr  19?S).  and  in  the  wild 
during  June  (Krott  &  Gardner  19S5)  and  August 
(Magoun  &.  Valkenburg  198?).  Implantation  of 
blastocysts  occurs  from  December  through  .March 
(Rausch  &  Pearson  1972).  Binh  of  2  to  4  kits  occurs 
in  late  winter  and  spring  (Wright  and  Rausch  1955. 
Rausch  &  Pearson  1972^  Liskop  et  al.  1981 ). 

Know  ledge  of  reproduction  is  central  to  popula- 
tion dynamics  of  wolverine  and  essential  for  deter- 
mining timing  and  rates  of  har\'est  in  "i'ukon.  Our 
objectives  were:  to  determine  v.hen  proestrus.  im- 
plantation, and  parturition  ocurs;  to  determine  age  of 
sexual  maturity  for  males  and  females:  and  to  esti- 
mate age-specific  natality.  .Age-rekited  chiiracter- 
istics  of  the  baculum  have  been  used  to  distinguish 
\oung  from  adult  mustelids  (King  1980).  WoKenne 
are  difficult  to  age  (Banci  1982)  and  our  large  sample 
presented  an  opporttiniiy  to  in\e^;igate  the  utility  of 
bacula  for  aging  male  uolverinc. 


2.  Methods 

Wolverine  carcasses  were  obtained  from  trappers  in  Yukon 
o\-er  3  \».'iniers,  1982-83  lo  1984-85.  The  trapping  season  in 
■^'ukon  extends  from  1  November  to  31  March  and  our  descnp- 
uon  of  reproduction  is  limited  to  this  period.  Two  upper  pre- 
molars u  ere  processed  for  each  carcass.  If  upper  premolars  were 
unavailable,  lower  premolars  or  canines  v,ere  used.  Teeth  were 
decalcified,  sectioned  at  10  microns  using  a  freezing  microtome, 
and  stained  v.uh  Tolulcnc  Blue.  Ages  v.ere  determined  from 
annuli  and  age  class  was  csumated  using  skull  characienstics. 
Because  young  wolverine  are  bom  during  late  winter  through 
summer,  age  at  capture  of  young  of  year  in  winter  w  ill  be  about 
0.5  \  ears.  ConsequenU\ .  ages  are  presented  as  0+,  I-*-,  2+.  and  so 
on.  W'e  classed  age  0+  as  "young  of  vear",  l-i-  as  "subadult"  and 
2+  and  older  as  "adult". 

L'sable  specimens  consisted  of  168  female  reproductive 
tracts.  19"  testes  pairs,  and  194  bacula.  Difficulties  in  aging 
reduced  these  .sample  sizes  tor  some  anaK.scs.  For  females,  re- 
producuxc  tracts  were  rcmove^i  and  frozen  v.  hole.  Tracts  were 
thawed  and  ovaries  sliced  longiiudinalK  in  1  mm  sccuons  under 
a  dissccung  microscope.  Corpora  luica  were  counted  and  the 
presence  of  de\  eloping  follicles  recorded.  Corpora  luiea  regress 
r.ipidly  alter  p;inuriiion  i Rausch  Pearson  l'^72>  and  are  an 
e\aci  coiini  of  ihe  number  oi  ova  shed  lor  the  most  recent  litter. 

Gener  '.l  characiensiics  ol  ulcn  \KCre  noted  'not  bred,  thick- 
ened walls,  llacculi.  An  aiicmpi  was  made  to  flush  uierine  horn< 
for  blastocysts  iHamilion  6:  Cook  1955)  but  lew  blasiocy.';!.; 
w  ere  recovered  and  the  lechnkiue  w  as  abandoned.  Flu^hlng  does 
not  appear  to  be  a  reliable  technique  for  the  reco\er>-  of 
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\'ivian  Band  S:  Alton  Harestad 


Tabic  1.  Rcproduciion  of  female  wolverine  from  Yukon  1982- 
1985.  For  aduli  females  (2+  or  older)  corpora  luiea  v.crc  deter- 
mined from  pregnant  or  post-panum  wolvenne. 


Ace 

n 

"c  pregnant  or 

Corpora  luiea 

Estimated' 

post  partum 

n 

meanl5D 

fetuses 

0+ 

62 

0.0 

62 

O.OlO.O 

0.0 

1  + 

27 

7.4 

27 

0.2±0.8 

0.2 

2+ 

30 

53.3 

15 

3.1=0.8 

2.8 

3+ 

13 

92.3 

10 

3.6=0.7 

3.1 

4+ 

13 

92.3 

10 

4.111.0 

3.4 

5+ 

7 

85.7 

6 

4,2+0.8 

3.4 

6+-11+ 

8 

62.5 

5 

4.411.1 

3.4 

'Linear  interpolation  using  known  rebtionship  between  number 
of  corpora  lutea  and  mean  number  of  fetuses  for  females  having 
in  utcro  litters. 


40.0  H 


PRE-REPRODUCTIVE  n=57 
PREGNANT  n=56 


NOV        DEC        JAN  'EB 
MONTH  TRAPPED 


MAR 


Fig.  1.  Prc-reproductive  and  pregnant  wolverine  trapped 
November  to  March,  Yukon  1982-1985. 


blastocysts  because  loss  rate  is  high  (Rausch  &  Pearson  1972, 
Liskopet  al.  1981).  In  addition,  carcasses  were  in  var>'ing  stages 
of  decomposition  and  the  condition  of  the  blastocysts  was 
questionable.  Uterine  horns  were  slit  longitudinally  and 
examined  for  placental  scars.  Regression  of  placental  scars  is 
relatively  rapid  (Rausch  &  Pearson  1972),  therefore  counts  are 
not  biased  by  scars  from  previous  litters.  If  females  were 
macroscopically  pregnant,  fetuses  were  removed,  weighed  and 
crown-rump  length  measured.  Females  were  classified  as:  non- 
reproductive  (no  corpora  lutea,  no  developmg  follicles,  no 
placental  scars);  pre-reproductive  (developing  follicles  present 
m  ovaries);  pregnant  (corpora  lutea,  implaniauon  sites  or  fetuses 
present);  post-panum  (degenerating  corpora  lutea,  fading  scars, 
flaccid  reproductive  tract). 

The  relationship  between  mean  number  of  fetuses  and 
number  of  corpora  lutea  was  examined  for  females  having 
macroscopic  embryos.  Mean  number  of  corpora  luiea  was  cal- 
culated for  each  age  class  of  females.  Number  of  fetuses  was 
estimated  by  linear  interpolation  between  2  data  points  of  the 
known  relationship  between  corpora  lutea  and  fetuses.  Mean 
numbers  of  corpora  lutea,  scars  and  fetuses  were  compared  using 
t-tests. 

Paired  testes  and  epididymides  were  weighed.  If  only  one 
testis  was  present,  the  weight  of  the  pau-  was  estimated  by 
doubling  the  weight  of  the  single  testis.  Carcasses  were  subject 
to  varying  degrees  of  dessicauon.  Testes,  being  externally  situ- 
ated, were  especially  susceptible  to  drying.  Because  dessication 
was  not  consistent,  weights  were  standardized  by  soaking  testes 
in  water  for  24  hours.  Bacula  were  sU'ipfxuJ  of  flesh,  cleaned  by 
dermesud  beetles  and  weighed.  Maximum  length  was  measured 
using  dial  calipers.  Atypical  bacula,  those  broken  and  rehealed 
in  bent  positions,  were  omitted.  Oneway  ANOVA  lo  test  for 
significance  followed  by  multiple  comparisons  using  Fisher's 
Modified  Least  Significant  Difference  were  u.sed  to  compare 
testes  weights,  bacula  weight  and  bacula  length  among  age 
classes.  ANOVA  was  used  to  examine  variation  in  mean  weights 
of  testes  by  age  class  and  lime  of  year.  Means  ±  1  standard 
deviation  are  reponed. 


3.  Results 
3.1.  Females 

Young  of  year  females  were  either  non-reproduc- 
tive (21  of  62)  or  pre-reproductive  (41  of  62)  and  1% 
of  subadults  (2  of  27)  were  pregnant.  The  percent  of 
females  pregnant  or  post-panum  was  73%  (58  of  79) 
but  varied  by  age  (Table  1).  Pregnant  females  were 
caught  throughout  the  trapping  season  (Fig.  1), 
indicating  implantation  occurred  at  least  as  early  as 
November.  The  variability  of  fetus  crown-rump 
length  (Fig.  2)  suggests  an  extended  penod  of  im- 
plantation and  subsequently,  panuntion.  A  female 
caught  on  3  March  was  near  term;  the  fully  furred 
fetuses  (n  =  4)  had  a  mean  weight  of  107.7  g  and  mean 
crown-rump  length  of  1 12.5  mm.  In  contrast,  fenises 
in  =  4)  of  a  female  trapped  on  15  March  had  mean 
weights  of  7.1  g  and  a  mean  crown-rump  length  of 
53.0  mm.  Of  post-partum  females  (n  =  7),  1  was 
captured  in  January  and  5  in  Februar\'.  One  post- 
partum female  captured  on  8  November  had  placental 
scars  but  no  corpora  lutea,  indicating  either  a  late 
binh  or  that  absorbtion  of  embryos  had  occurred. 
Developing  follicles  as  well  as  regressing  corpora 
lutea  were  present  in  ovaries  of  all  post-panum 
females. 

Mean  number  of  corpora  lutea  increased  with  age 
to  a  maximum  of  4.4  ±  1.1  (Table  1).  The  smallest 
number  of  corpora  lutea  for  pregnant  females  was  2. 
For  23  females  with  macroscopic  embr>'OS,  mean 
number  of  corpora  lutea  (3.9  ±  1.0)  overestimates 
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Fig.  2.  Mean  crown-nimp  length  for  in  uiero  liners  of  wolverine 
trapped  January'  to  March,  Yukon  1982-1985. 
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Fig.  3.  Mean  number  of  wolverine  fetuses  observed  and  number 
of  corpora  lutea,  Yukon  1982-1985.  Standard  deviations  and 
sample  sizes  are  indicated. 


mean  number  of  fetuses  observed  (3.2  ±  0.8)  (paired 
r„  =  3.87,  P  <  0.01).  However,  mean  number  of 
placental  scars  (3.3  ±  1.2,  «  =  18)  did  not  differ  from 
mean  number  of  fetuses,  (r^^  =  0.36,  P  >  0.70).  Neither 
counts  of  placental  scars  nor  fetuses  take  into  account 
embryos  that  are  absorbed  or  young  that  die  after 
birth.  Of  19  litters  having  measurable  fetuses,  1  fetus 
from  a  litter  of  3  and  1  from  a  litter  of  4  were 
beginning  to  disintegrate  in  the  uterus. 

For  23  females  with  macroscopic  embrv'os,  the 
number  of  corpora  lutea  is  related  to  mean  nmber  of 
fetuses  (Fig.  3).  Using  this  relationship  and  mean 
counts  of  corpora  lutea,  number  of  fetuses  was  esti- 
mated for  females  of  each  age  class  (Table  1).  The 
following  assumptions  were  made  in  these  calcula- 
tions: a  1:1  relationship  for  «  <  2  corpora  lutea  and 
fetuses;  because  only  a  small  proportion  of  subadults 
reproduce,  the  estimated  number  of  fetuses  for  this 
age  class  is  the  obser\'ed  proponion;  because  the  po- 
tential number  of  young  mature  females  is  capable  of 
producing  is  independent  of  whether  or  not  she  be- 
comes pregnant,  mean  corpora  lutea  counts  include 
only  adult  females  which  were  pregnant  or  post-par- 
tum. 


3.2.  Males 

Oneway  ANOVA  indicated  mean  weights  of 
testes  differed  among  age  classes  of  wolverine  (F^ 
=  44.96,  P  <  0.01).  However,  mean  testes  weights  of 
subadults  did  not  differ  from  young  of  year  {P  >  0.05) 
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Fig.  4.  Mean  weights  of  testes  pairs  for  age  classes  of  woi\  ennc 
U^appcd  November  through  March,  Yukon  1982-1985.  Weights 
were  standardized  by  soaking  testes  in  water  for  24  h.  Standard 
deviations  and  sample  sizes  are  indicated. 


and  these  age  classes  are  considered  as  "immature". 
Age  class  and  month  trapped  were  significant  factors 
in  explaining  variation  in  male  testes  weights  (P  < 
0.01).  Testes  weights  of  adults  increased  in  Februan.' 
and  March  (Fig.  4).  Differences  existed  between  age 
classes  in  mean  length  (F,  =  39.78,  P  <  0.01)  and 
weight  (F,  =  61.28,  P<  0.01)  of  bacula.  However, 
overlap  of  these  measurements  indicate  age 
classifications  based  on  characteristics  of  bacula  are 
not  definitive  (Table  2). 


:6s 


\  'iviari  Banci  ct  Alton  Harcsiad 


Tabic  2.  Bacula  mcasurcmcnLs  (or  acc  classes  of  ^'ukon  woKcnnc,  19S2-19S5. 


Acc  class 


Lcncih  (mm) 


mcani5D  mm 


max       "51  conf.  lim. 


mcanr.SD 


Wcichi  (CI 


max      9?'~t  tonl.  lim. 


'I'oung  ol  year  61 
Subadult  40 
Aduh  93 


73.30=5.07 
76.19±6.18 
81.05±5.1S 


5S,06 
62.12 
5^  n2 


84. (M 
S8.40 
91.72 


72.(U_74.64 
74.22-78.17 
79  os_o2.12 


1.06=0.31 
1.28=0.50 
l.Q6±0.62 


0.59 
f).63 
0.S2 


2.13 

3.13 


0.98-1.14 
1.12-1.45 
1.S3-2.09 


4.  Discussion 
4.1.  Females 

Pre-reproiductive  females  were  trapped  in  all 
months  from  November  through  March  and  the 
proestrus  period  could  not  be  determined  for 
w  olverine.  Induced  ovulation  is  common  in  mustelids 
and  occurs  in  mink  (Musiela  vison)  and  ermine 
{Musiela  erminca)  (Maninet  et  al.  1984).  polecat 
(Mustela  puiorius)  and  skunk  (Mcphiiis  inephiiis) 
(Mead  &  Wright  1983),  and  likely  occurs  in 
wolverine.  The  prolonged  estrus  characteristic  of 
induced  ovulators  is  usually  effected  by  growth  of 
several  follicular  waves  (AVeir  &.  Rowlands  1973). 
Because  many  follicles  develop  but  only  few  actually 
ovulate  (Weir  &  Rowlands  1973).  presence  of  folli- 
cles in  ovaries  or  time  of  development  cannot  be  con- 
strued as  evidence  that  estrus  is  pre-eminent. 

Female  wolverine  in  Yukon  did  not  breed  in  their 
first  summer  and  our  results  are  consistent  with  re- 
sults of  Rausch  and  Pearson  ( 1972)  and  Liskop  et  al. 
( 1981).  Of  subadults.  7.4'7f  were  pregnant,  in  contrast 
with  the  50.0%  (20/40)  reported  b\'  Rausch  &.  Pearson 
(1972)  and  84.6<7c  (11/13)  reported  by  Liskop  et  al. 
(1981).  Direct  comparison  with  Rausch  &  Pearson 
(1972)  is  difficult  as  they  classified  young  of  year  as 
"0-15  months""  and  subadults  "16-28  months"".  Both 
Rausch  (fc  Pearson  (1972)  and  Liskop  et  al.  (1981) 
used  cementum  analysis  as  an  aging  technique. 
Wolverine  are  difficult  to  age  using  this  method 
(Banci  1982)  and  error  in  reponed  ages  should  be 
considered.  However,  even  assuming  that  a 
proportion  of  subadults  uere  misclassified  by  age, 
pregnancy  rate  for  subadult  females  in  our  study  is  the 
lowest  reported  for  w  olverine.  .Approximately  50*7  of 
the  2-1-  age  class  were  pregnant.  Because  Rausch  &. 
Pearson  (1972)  and  Liskop  et  al.  (i9Sl)  lumped  2+ 
year-old  and  older  females  into  "adults"",  age  specific 
comparisons  cannot  be  made.  .Age  of  sexual  maturity 
in  mustelids  x'aries  with  nutrition  i.Mead  &  Wrieht 


1983).  Differences  in  age  of  sexual  maturity  between 
Yukon  (1982-1985)  and  other  areas  and  penods  may 
reflect  differences  in  nutntion  status. 

Although  methodological  differences  make  some 
comparisons  with  other  studies  difficult,  results  from 
mature  females  imply  that  differences  in  reproductive 
rates  exist  among  wohcrine  populations.  The  pro- 
pomon  of  adult  females  pregnant  (73.4'~(- 1  in  our 
sample  is  less  than  that  found  in  Alaska  and  Yukon. 
91.89c  (90/98)  (Rausch  &  Pearson  1972).  and  in 
British  Columbia.  88.5%  (23/26)  (Liskop  et  a!.  1981). 
Comparison  of  reproductive  rates  of  wolverine 
among  studies  using  corpora  lutea  counts  is  not 
possible  because  the  authors  did  not  state  whether 
they  included  ovaries  with  no  corpora  lutea  in  their 
calculations.  In  addition,  the  utility  of  this  statistic  is 
limited  without  considering  age-specific  differences. 
Rausch  &  Pearson  (1972)  found  no  difference  in 
number  of  ova  shed  between  first  breeders  and  mul- 
liparous  females.  Our  results  indicate  that  reproduc- 
tive rate  increases  with  age,  consistent  with  age-spe- 
cific natality  described  for  other  mammals  (Caughley 
1977:83).  Because  reproduction  is  age-dependent, 
differing  age  compositions  of  samples  betw  een  stud- 
ies could  account  for  some  of  the  differences  in  esti- 
mates of  natality. 

Unimplanted  blasioc\sts  have  been  found  in  fe- 
males killed  in  October.  November  and  January 
(Wright  &.  Rausch  1955):  in  December  (Rausch  & 
Pearson  1972):  and  in  February  and  March  (Liskop  ei 
al.  (1981 )).  In  our  sample,  pregnant  females  occurred 
m  all  months  of  the  trapping  season  and  indicates  th;ii 
time  of  implantation  occurs  at  least  as  early  as 
November.  The  viuiation  of  embryo  size  emphasizes 
the  variability  in  timing  of  implantation  and 
parturition.  If  a  female  implants  in  No\  ember,  and  the 
;ictive  period  of  pregnancy  is  30  to  40  days  ( Rausch  ^ 
Pearson  1972),  binh  would  c^ccur  in  December.  This 
may  be  an  inhospitable  time  to  give  birth  for  many 
northern  mammals  but  not  necessarily  for  wolverine. 
Panurition  should  be  timed  for  m.aximum  sur\'i\'al  of 
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voung,  likely  the  time  of  greatest  food  availability. 
Because  wolverine  ;ire  scavengers  dependent  on 
ungulate  carcasses,  food  should  be  more  plentiful  in 
winter,  and  this  may  be  the  best  season  t"or  wolverine 
reproduction. 

Non-pregnant  females  occurred  in  se.xually  ma- 
ture age  classes  of  wolverine.  The  proportion  of  non- 
pregnant females  in  age  classes  2+  to  5-*-  years  ranged 
from  7.7  to  46.7%.  Pregnancy  rate  of  females  6-i- 
years  and  older  (62.5'!^)  may  be  less  than  that  of 
younger  adults.  This  estimate  needs  to  be  confirmed 
with  a  larger  sample  size.  The  relatively  high  propor- 
tion of  pregnant  adults  (73.4%)  indicates  that  most 
females  breed  annually,  presumably  even  if  they  have 
had  a  litter  the  same  year.  In  many  mammals,  ovula- 
tion occurs  shonly  after  panurition  (Weir  &.  Row- 
lands 1973).  The  presence  of  follicles  in  ovanes  of 
post-partum  females  suggests  wolverine  females  are 
capable  of  breeding  soon  after  having  young.  Repro- 
ductive characteristics  and  success  are  closely  linked 
to  food  resources  (Robbins  1983:167-206).  How- 
ever, the  relationship  between  habitat  producti\uy 
and  wolverine  reproduction  is  not  clear.  The  oldest 
female  in  our  study  with  no  evidence  of  prior  breed- 
ing was  4+  years.  Female  wolverine  in  arctic  Alaska 
that  inhabited  an  area  where  food  u  as  scarce  bred  but 
not  all  produced  kits  (Magoun  1985).  One  adult  fe- 
male produced  no  young  in  the  3  years  she  was  ob- 
ser\'ed  (Magoun  1985).  Approximately  507c  of  mon- 
itored females  in  an  area  having  greater  food  re- 
sources were  not  pregnant  (Hornocker  &  Hash  1981). 
Two  of  3  radio-collared  adult  females  in  Yukon 
where  food  was  apparently  abundant  did  not 
reproduce  (Banci  1987). 

Newborn  wolverine  kits  are  aliricial  (Shilo  &. 
Tamarovskaya  1981).  By  7  months  of  age,  kits  in  the 
wild  attain  adult  weight  (Magoun  1985).  Rapid 
growth  of  young  emphasizes  the  large  energy  and 
nutrient  contribution  made  by  their  mothers.  Lacta- 
tion is  energetically  very  expensive,  more  so  than 
gestation  (Sadleir  1984).  Even  if  a  female  with  kits 
does  breed,  such  demands  may  influence  her  ability  to 
reproduce  the  following  year.  Evidence  from  radio- 
collared  wolverine  suggests  the  proportion  of  females 
pregnant  determined  from  reproductive  tracts 
overestimates  the  proportion  of  females  in  the  popu- 
lation that  will  have  young.  Loss  of  young  may  occur 
before  or  after  binh.  Absorbtion  of  fetuses  was  ob- 
served for  2  of  19  macroscopic  in  lacro  litters.  The 
proponion  of  non-detectable  losses  in  uicro  is  un- 
known but  likely  large,  considering  the  low  repro- 
ductive success  obser\'ed  in  the  wild.  Loss  after  par- 


turition ( 1  kit  each  from  2  litters  of  4)  was  reported  by 
Pulliainen  (1968).  The  relatively  high  proponion  of 
adult  females  pregnant  in  our  study  and  that  found  by 
Rausch  &  Pearson  (1972)  and  Liskop  et  al.  (1981) 
suggest  reproductive  losses  occur  primarily  in  uicro 
and  after  implantation.  The  condition  of  females 
before  implantation  may  be  the  most  cntical  factor 
determining  reproductive  success. 

Mean  litter  size  from  in  uicro  fetuses  in  our  study 
(3.2)  exceeds  that  reported  for  nonhern  British 
Columbia  (2.6)  (Liskop  et  al.  1981)  and  is  coiiipara- 
ble  to  that  reponed  for  Alaska  and  Yukon  (3.5) 
(Rausch  &:  Pearson  1972).  The  value  for  northern 
British  Columbia  is  based  on  5  females  and  may  be 
inaccurate  because  of  the  small  sample  size.  Rausch 
&.  Pearson  ( 1 972)  repon  a  range  of  1  to  6  "detectable" 
fetuses  (n  =  54  females).  Their  plot  of  crown-rump 
length  over  time  is  based  on  a  smaller  sample  in  =  20 
fetuses)  and  implies  "detectable"  fetuses  includes 
those  that  were  too  small  to  be  easily  measured.  This 
range  includes  fetuses  which  would  be  absorbed  early 
and  is  an  overestimate  of  actual  number  produced.  In 
uiero  litters  in  our  study  ranged  from  2  to  4  kits.  From 
161  dens  in  Finland,  Pulliainen  (1968)  reponed  a 
mean  litter  size  of  2.5,  litters  of  2  and  4  were  rare.  In 
arctic  Alaska,  from  5  litters  a  maximum  of  2  kits  were 
observed  after  den  abandonment  (Magoun  1985). 


4.2.  Males 

Based  on  evidence  of  spermatogenesis.  Liskop  et 
al.  (1981)  classified  males  as  mature  if  testes  weighed 
more  than  6.5  g.  Using  this  cnierion.  in  Yukon  no 
subadults  were  sexually  mature,  whereas  by  March 
all  adults  were  in  breeding  condition.  Rausch  & 
Pearson  (1972)  noted  males  were  sexually  mature  at 
14—15  months  but  some  did  not  show  evidence  of 
spermatogenesis  until  26-27  months.  Our  results 
indicate  most  males,  as  most  females,  are  not 
reproductively  active  until  2-i-  years  of  age.  Rausch  & 
Pearson  (1972)  reponed  a  peak  in  testes  weights  in 
June,  presumably  also  indicating  the  peak  in  breeding 
activity.  The  trend  of  increase  in  average  weight  of 
testes  during  early  spring  is  apparent  in  our  data. 

Growth  of  bacula  is  stimulated  by  male  hormones 
at  the  onset  of  sexual  matunty  (Wright  1950).  Rausch 
&  Pearson  (1972)  commented  on  the  overlap  in 
bacula  v,'eights  between  age  classes  and  concluded 
their  utility  was  limited  to  separating  young  of  ye;ir 
from  older  animals.  Our  results  using  both  length  and 
w  eicht  of  bacula  acree  with  their  findincs.  Extent  of 
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overlap  in  bacula  measurements  between  young  of 
year  and  subadults  suppons  an  age  at  sexual  matunty 
of  2+  years  for  male  wolverine.  Bacula  measurements 
should  not  be  used  as  criteria  of  age  without  other 
evidence. 
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Home  range  and  habitat  use  of  wolverines  Gulo  gulo  in  Yukon, 
Canada 

Vivian  Band  and  Alton  S.  Harestad 


Banci.  V.  and  Harestad,  A.  S.  1990.  Home  range  and  habitat  use  of  wolverines  Gulo 
gulo  in  Yukon.  Canada.  -  Holarct.  Ecol.  13:  195-200. 

Home  ranges  and  habitat  use  are  described  for  three  adult  female,  one  adult  male, 
and  one  subadult  male  wolverines  m  the  Kluane  Game  Sanctuary,  Yukon.  When 
long  distance  excursions  are  not  mcludcd.  home  ranges  of  wolvennes  in  the  Kluane 
Game  Sanctuary  were  between  76  and  269  km-  for  females  and  209  and  269  km-  for 
males.  Habitat  use  of  females  was  similar  to  habitat  availability.  Males  used  subalpinc 
coniferous  habitats  more  frequently  than  other  habitat  types  dunng  winter.  Although 
individual  variation  in  the  use  of  forest  cover  types,  aspyects,  slopes  and  elevations  was 
apparent,  seasonal  use  did  not  differ  from  availability  for  each  sex.  Within  the  1590 
km-  study  area,  three  adult  males  and  six  adult  females  were  present,  corresponding 
to  a  density  of  one  resident  wolverine  177  km'*. 

V  Banci  and  A.  S.  Harestad.  Dept  of  Biological  Sciences.  Simon  Fraser  Univ., 
Burnaby.  B.C..  Canada  VSA  ]S6. 


Introduction 

The  wolverine  Gulo  gulo  is  a  carnivore-scavenger  of 
northern  ecosystems  and  is  the  largest  and  the  least 
known  of  musteiids  in  North  America.  It  occurs  at  low 
densities  and  is  a  solitary  resident  of  tundra,  boreal 
forest,  and  mountainous  regions.  Ungulate  carcasses 
are  important  food  of  wolverines  in  winter,  however  the 
wolverine's  varied  diet  attests  to  its  opportunistic  na- 
ture. In  North  America,  home  ranges  and  movements 
have  been  described  for  wolverines  in  Montana  (Hom- 
ocker  and  Hash  1981),  south-central  Alaska  (Gamer 
1985.  Whitman  et  al.  1986),  and  arctic  Alaska  (Magoun 
1985).  We  report  results  of  the  first  major  field  study  of 
wolverines  in  Canada.  Our  objectives  were  to  deter- 
mine size  of  home  range,  describe  habitat  use,  and 
estimate  density  of  wolverines  in  the  Kluane  Game 
Sanctuary  of  southwest  Yukon. 

Methods 
Study  area 

The  study  area  (between  139°10'  and  139''45'N,  and 
6V\5'  and  ei'SO'W,  Fig.  1)  is  in  the  Ruby  Range  Ecore- 
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gion  and  partly  in  the  St.  Elias  Mountains  Ecoregion 
(Oswald  and  Senyk  1977).  The  Ruby  Range  Ecoregion 
is  characterized  by  rolling  hills  greater  than  900  m  in 
elevation.  The  St.  Elias  Mountains  Ecoregion  is  pre- 
dominately rugged  mountains,  icefields  and  glaciers. 
Within  the  study  area,  forests  are  park-like  with  cano- 
pies that  are  rarely  dense  or  closed.  Elevations  range 
from  762  to  2345  m  and  treeline  is  at  1050  m.  The 
cHmate  is  typically  cold  and  dry.  Mean  temperatures 
recorded  at  the  Burwash  Flight  Station  from  January 
1983  to  March  1986  were  -25  to  -S°C  for  January  and 
11  to  12°C  for  July.  Precipitation  ranged  from  6  to  14 
mm  for  January  and  43  to  121  mm  for  July. 

Vegetation  in  the  Kluane  Game  Sanctuary  was  classi- 
fied by  Oswald  et  al.  (1981).  The  alpine  zone  contains 
high  elevation  terrain  and  includes  areas  where  the  veg- 
etation is  low-growing  and  dominated  by  willow  Salix 
spp.,  dryas  Dryas  spp.,  ericaceous  shrubs,  and  lichens. 
The  subalpine  zone  includes  mountainous  terrain  from 
below  alpine  to  large  valley  bottoms.  Shrub  birch  Beiuta 
glandulosa  and  willow  are  prevalent.  Sedge  and  tussock 
fields  occur  on  wet  sites.  Below  treeline.  in  the  boreal 
spruce  zone,  white  spruce  Picea  glauca  is  the  climatic 
climax  species  but  may  share  dominance  with  black 
spruce  Picea  mariana.  Balsam  poplar  Populus  tricho- 
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Fig.  1.  Location  of  studv  area  in  Kluane  Game  Sanctuarv. 
Yukon. 

carpa  occurs  sporadically.  Understory  species  are  wil- 
low, shrub  birch,  aspen  Populus  tremuloides,  soapberry 
Shepherdia  canadensis,  alder  Alntts  incana,  and  ericace- 
ous  shrubs.  Riparian  habitat  is  common  in  all  zones. 

The  study  area  supported  a  diverse  prey  base,  in- 
cluding small  herbivores  (Sciuridae.  Lagomorpha,  and 
Microtinae)  and  ungulates  (moose  Alces  alces,  wood- 
land caribou  Rangifer  larandus,  DalKs  sheep  Ovis  dalli, 
and  mountain  goat  Oreamnos  americanus).  Lynx  Lynx 
canadensis,  red  fox  Vulpes  fulva,  coyote  Canis  latrans, 
wolf  Canis  lupus,  and  grizzly  bear  Vrsus  arcios  were 
common.  Black  bear  Ursus  americanus  were  rare. 
Other  mustelids  present  in  the  area  were  ermine  Mus- 
tela  erminea  and  pine  marten  Martes  americana.  Be- 
cause the  Kluane  Game  Sanctuary  has  been  closed  to 
hunting  and  trapping  since  its  establishment  in  1943.  the 
wolvenne  population  we  studied  was  unharvested. 

Field  studies 

We  live-trapped  wolverines  during  winters  1983-84  and 
1984-85  in  an  1800  km-  area  using  steel  box  and  padded 
leg-hold  traps.  Wolverines  were  immobilized  with  keta- 
mine  hydrochloride  (Rogar/STB  Ltd.)  and  xylazine  hy- 
drochloride (Haver-Lockhan).  An  upper  premolar  was 
aged  by  cementum  analysis.  Based  on  the  timing  of 
sexual  maturity,  wolverines  0-1  years  old  were  classed 
as  "young  of  year".  1-2  years  as  "subadult",  and  2  years 
and  older  as  "adult".  Radio  transmitter  collars  (Telonics 
Inc.:  148-150  mhz)  and  ear  tags  (Nasco  Inc.)  were  at- 
tached before  wolverines  were  released.  A  Piper  Super 
Cub  or  Cessna  180  aircraft  with  a  null  antenna  (Telonics 


Inc.)  mounted  on  each  wmg  strut  was  used  to  locate 
wolverines  on  average  once  every  10  d,  from  January 
1984  through  March  1986. 

Locations  were  plotted  onto  1:50.000  topographic 
maps  during  tracking  flights  and  accompanied  by  a  de- 
scnption  of  habitat  type  and  percent  forest  cover. 
Tracks  and  sightings  of  wolverines  were  recorded  dunng 
flights  and  in  areas  accessed  by  snowmachine.  Inciden- 
tal observations  were  collected  from  local  residents, 
Kluane  National  Park  personnel,  pilots,  and  other  bio- 
logists. Unmarked  wolvennes  were  classified  as  resi- 
dents if  they  were  present  in  an  area  over  the  duration 
of  the  study. 

Analyses 

Home  range  size  was  calculated  using  the  minimum 
home  range  method  as  modified  by  Harestad  (1981). 
Winter  included  November  through  Apnl.  and  summer 
May  through  October,  coinciding  with  snow-present 
and  snow-free  periods,  respectively.  Classification  of 
habitat  included  three  zones:  alpine,  subalpine.  and 
boreal  forest.  Within  each  zone,  there  was  a  maximum 
of  five  possible  habitat  types:  coniferous,  mixed,  shrub, 
grass-sedge  and  talus-rock.  For  each  location,  slope  and 
aspect  in  degrees  were  calculated  and  the  elevation  re- 
corded from  maps.  Aspect  was  categorized  as  "N"  (316- 
45°).  "E"  (46-135°).  "S"  (136-225°).  "W"  (22^315°), 
and  "flat".  Classification  of  forest  cover  was:  <  20%, 
sparse;  20-50%.  scattered:  50-80%.  open;  and  >  80%.. 
closed  (Oswald  et  al.  1981).  Riparian  habitat  was  de- 
fined as  the  area  0.05  km  on  either  side  of  water  bodies 
and  included  all  streams,  rivers,  sand  bars,  deltas,  and 
permanent  glacial  ponds. 

To  determine  habitat  availability,  computer  gene- 
rated random  locations  were  overlayed  on  each  home 
range  (Marcum  and  Loftsgaarden  1980)  and  for  each 
point,  zone  and  habitat  type  were  recorded.  TTie  occur- 
rence of  riparian  habitat  was  recorded  independently  of 
zone  and  habitat  type.  To  obtain  adequate  sample  sizes, 
this  process  was  repeated  within  each  home  range  until 
estimates  of  the  relative  frequencies  of  available  habitat 
types  remained  constant.  Use  of  habitats  was  compared 
to  availability  using  a  x'  goodness  of  fit  test  (Neu  et  al. 
1974).  Bonferroni  simultaneous  confidence  intervals  for 
the  proportions  of  habitat  types  used  (p)  were  con- 
structed (p  <  0.05.  Byers  and  Steinhorst  1984).  For 
riparian  habitat,  use  was  compared  to  availability  using 
standard  Z-tests.  The  use  of  elevations,  slopes,  aspects 
and  percent  forest  cover  was  compared  between  sexes 
and  seasons  using  Mann-Whitney  U-iests. 

Results 

Ten  wolverines,  five  males  (three  adults,  one  subadult. 
one  young  of  year)  and  five  females  (three  adults,  two 
young  of  year),  were  captured  over  the  two  winters. 
One  adult  male  was  lost  immediately  after  release  and 
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Tab.  1  Home  ranges  of  wolverines  enclosing  between  90- 
100%  of  closest  locations  for  three  adult  females  (F384,  F484, 
F584).  one  subadult  male  (M2S5),  and  one  adult  male  (M385) 
in  Kluane  Game  Sanctuary,  Yukon  1983-1986. 


(O.O- 


%  Home 

Size 

nf  tntal 

range 

(km-) 

area 

mo* 

lUU 

1  lO 

1 JV 

100 

97 

76 

38 

55 

90 

47 

35 

34 

F484 

100 

202 

30 

100 

97 

157 

29 

78 

90 

134 

27 

67 

F584 

100 

343 

33 

100 

97 

269 

32 

78 

94 

153 

31 

45 

90 

128 

29 

37 

M285 

m 

526 

21 

100 

92 

412 

20 

78 

90 

283 

18 

54 

M385 

100 

238 

29 

100 

97 

209 

28 

88 

90 

188 

26 

79 

one  adult  female  was  lost  after  10  months  of  tracking 
because  of  collar  malfunctions.  Two  wolverines  moved 
outside  the  Kluane  Game  Sanctuary  and  were  killed  by 
trappers,  four  died  of  apparent  natural  causes,  and  two 
survived  to  the  end  of  the  study.  One  of  the  adult 
females,  F384,  had  kits  during  the  study.  Nine  wolve- 
rines were  tracked  from  21  to  494  d.  Home  range  and 
habitat  use  are  described  for  five  individuals  having  a 
minimum  of  295  d  of  air  time:  three  adult  females,  one 
adult  male,  and  one  subadult  male. 


Home  range  use 

The  100%  home  ranges  of  the  five  wolverine  were  be- 
tween 139  and  526  km*.  Home  ranges  which  contained 
90%  of  closest  locations  represented  21-66%  reductions 
in  size  from  the  100%  home  range  (Tab.  1)  and  enclosed 
areas  of  intensive  use.  Females  made  one  to  two  long 
distance  movements,  all  of  which  occurred  during  sum- 
mer. We  considered  these  excursions  temporary  move- 
ments out  of  the  usual  area  of  use.  When  excursions 
were  not  included,  the  yearly  home  ranges  for  females 
without  kits,  F4S4  and  F584,  were  similar,  157  km-  and 
153  km-,  respectively.  The  yearly  home  range  for  F384, 
without  her  one  excursion,  was  76  km*.  The  home  range 
size  for  the  subadult  male,  M285,  was  underestimated 
because  he  had  left  the  study  area  and  could  not  be 
relocated  from  November  to  December  of  1985.  No 
excursions  were  apparent  for  M385,  the  adult  male. 

Because  we  could  not  assume  that  yearly  home 
ranges  were  constant,  seasonal  home  ranges  were  not 
estimated  unless  months  of  contact  were  consecutive. 
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Fig.  2.  Use  of  habitat  types  by  3  adult  female  wolverines  in 
Kluane  Game  Sanctuary,  Yukon  1984-1986.  Use  did  not  differ 
from  availability  during  winter  (x'  =  12.98,  7  df,  p  >  0.05)  nor 
summer  (%'  =  11. 74,  7  df,  p  >  0.05).  Horizontal  lines  represent 
the  mean  proportion  used  and  bars  are  95%  Bonferroni  confi- 
dence intervals  (p  S  0.05).  "Other"  is  minor  habitat  types. 


Winter  estimates  were  not  available  for  F384,  F484  and 
M285.  F384"s  summer  home  range  was  reduced  from 
118  km-  to  62  km*  (n  =  22)  when  excursions  were  not 
included.  F484's  summer  home  range,  not  including  her 
one  excursion,  was  110  km-  (n  =  17),  reduced  from  141 
km-.  A  summer  home  range  size  of  210  km-  (n  =  1 1 )  for 
F584  was  attributable  to  excursions  made  in  July  and 
August  of  1985.  After  discounting  these  movements, 
her  summer  home  range,  82  km*  (n  =  9),  was  smaller 
than  her  winter  home  range,  119  km-  (n  =  11).  The 
subadult  male,  M285,  had  the  largest  summer  range, 
437  km-  (n  =  10).  M385,  an  adult,  had  the  smallest 
summer  home  range,  46  km*  (n  =  12).  The  following 
winter,  he  used  a  home  range  of  146  km-  (n  =  13). 
Overlap  of  the  home  ranges  of  M285  and  M385  was 
extensive. 

The  denning  behaviour  of  F384  was  evident  from  a 
reduction  in  movements  and  a  concentration  of  loca- 
tions between  April  and  June  of  1984.  From  November 
1984  through  early  January  1985,  this  female  again  re- 


BO.o- 


60.0 


u 
c 

V 
3 
CT 
0) 


i  *0.0 


c 

V 

o 

c2! 


20.0  H 


•  Available 

^  Winter  n=28 

I    I  Summer  n=22 


Idus  shrub 
ALPINE 


shrub  cnnifpr  other 
SUBALPINE 


Fig.  3.  Use  of  habitat  types  by  2  male  woKennes  in  Kluane 
Game  Sanctuary  .  Yukon  1985-1986.  Use  differed  from  avail- 
ability during  winter  (x"  =  11.61,  4  df.  p  <  0.05)  and  summer 
(X"  =  15.72,  4  df.  p  <  0.05).  Horizontal  lines  represent  the 
mean  proponion  used  and  bars  are  95%  Bonferroni  confidence 
intervals  (p  ^  0.05).  "Other"  is  minor  habitat  types. 
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Tab.  2.  Compansons  of  seasonal  use  of  forest  cover  types,  aspects,  slopes,  and  elevations  for  wolvennes  in  Kiuane  Game 
Sanctuary.  Yukon  1984-1986'. 


nCWinler)"  n(Summcr)'  %  Cover  Aspect  Slope  Elevation 


F384  16  23  0.20  0.29  2.68'*  1.87- 

F484  12  17  0.87  0.50  0.27  0.00 

F584  21  11  1.66*  0.52  0  60  1.39 

M285  10  10  1.37  1.32  0.83  1.20 

M385  17  11  0.47  0.07  1.06  1.88* 

Females"  49  51  161  0.90  2.36*  0.27 

Males'  27  21  1.44  0.94  0.23  0.62 


*p  <  0.10,  'p  <  0.05.  "p  <  0.01.  (else  p  >  0.10). 

•Results  arc  z-values  for  Mann-Whitney  U-tesis,  "November-Apni,  'May-October.  ''F384,  F484,  F585.  'M285,  M385. 


stricted  her  activity  to  a  14  km*  area.  At  this  time, 
however,  she  relied  on  baited  traps.  She  died  after  the 
fourth  recapture.  She  had  external  lacerations  and  an 
autopsy  indicated  parasitic  infestations  in  all  major  or- 
gans. At  first  capture  in  February  1984.  and  before 
having  kits,  she  weighed  11.0  kg,  compared  to  8.2  kg  at 
recapture  in  December  1984. 


sonal  use  of  forest  cover  types,  aspects  and  elevations 
did  not  differ  from  availability  for  each  sex  (Tab.  2). 
Females  used  steeper  slopes  (>  61°)  to  a  greater  extent 
in  summer  but  this  was  attributable  to  F384  (Tab.  2). 
Elevations  used  by  wolverines  comprised  the  range  of 
elevations  that  occurred  in  the  study  area. 


Habitat  use 

Among  females,  the  yearly  use  of  alpine  shrub  habitat 
by  F484  was  less  than  that  available  (available  p  =  0.18. 
used  0.00  S  p  ^  0.12).  Yearly  use  of  other  habitats  by 
females  was  not  different  from  availability.  Seasonal  use 
of  habitat  types  by  females  did  not  differ  from  availabi- 
lity (Fig.  2).  Males  used  less  alpine  talus  habitat  in 
summer  and  more  subalpine  coniferous  habitat  in  win- 
ter than  expected  if  use  was  proportional  to  availability 
(Fig.  3).  Use  of  riparian  habitat  did  not  differ  from 
availability  for  all  males  and  females  (Z-test,  p  >  0.20). 
Although  individual  differences  were  apparent,  the  sea- 


Wolverine  density 

During  1983  and  1984,  88  observations  of  unmarked 
wolverines  were  obtained.  Three  unmarked  female  wol- 
verines (number  of  trails  and  sightings),  Fl  (5),  F2  (12). 
F3  (9).  and  2  unmarked  males.  Ml  (10)  and  M2  (9). 
were  classed  as  residents.  Ml,  Fl  and  F2  were  captured 
in  padded  foothold  traps  but  escaped.  Only  F3  was  not 
sighted.  The  large  size  of  both  unmarked  males  and 
their  residency  suggested  they  were  adults.  The  age 
classes  of  the  females  were  unknown  but  because  all 
three  were  present  in  the  area  for  a  minimum  of  two  yr. 
they  would  have  been  adults  by  the  end  of  the  study. 
Home  ranges  of  unmarked  adult  wolverines  were  esti- 


Fig.  4.  Yearly  home  ranges 
of  adult  wolverines  resident 
in  Kiuane  Game  Sanctuary. 
Yukon  1983-1986  based  on 
100%  home  ranges  of 
radio-collared  wolverines 
and  home  ranges  of 
unmarked  wolverines 
estimated  from  tracks  and 


sightings. 


198 


HOLARCTIC  ECOLOGY  13  3  (19901 


mated  using  observed  locations  (Fig.  4).  Including  col- 
lared wolverines,  three  adult  males  and  six  adult  fe- 
males were  present  within  the  1590  km*  that  was  moni- 
tored durmg  the  three  yr  of  the  study.  This  corresponds 
to  a  density  of  1  female  265  km'*  and  1  male  530  km"\ 
or  1  resident  wolverine  177  km"*.  We  also  calculated 
wolverine  density  by  assuming  home  ranges  were  exclu- 
sive within  adult  sexes.  Using  a  mean  home  range  of  157 
km*  for  females  and  238  km*  for  males  allows  10  female 
and  seven  male  residents  in  the  study  area,  correspond- 
ing to  a  density  of  1  resident  wolvenne  93  km"*. 


Discussion 
Home  ranges 

Yearly  home  ranges  of  the  adult  females  without  kits 
(153  and  157  km*)  in  Yukon  were  smaller  than  those  of 
adult  females  in  Montana,  a  mean  of  388  km*  (Horn- 
ocker  and  Hash  1981),  but  within  the  range  of  females 
in  arctic  Alaska,  a  mean  of  103  km*,  and  a  range  of 
53-232  km*  (Magoun  1985).  T~he  yearly  home  range  size 
of  the  female  with  kits  (76  km*)  was  similar  to  home 
ranges  reported  from  other  areas.  Lactating  females 
and  those  with  kits  had  yearly  home  ranges  of  100  km* 
in  Montana  (Homocker  and  Hash  1981),  a  mean  of  105 
km*  in  south-central  Alaska  (Whitman  et  al.  1986),  and 
a  mean  of  70  km*  in  arctic  Alaska  (Magoun  1985). 

The  yearly  home  range  of  M385  (238  km*),  the  adult 
male,  was  smaller  than  the  home  ranges  of  adult  males 
in  Montana  (mean  of  422  km*.  Homocker  and  Hash 
1981),  arctic  Alaska  (mean  of  666  km-,  range  488-917 
km-,  Magoun  1985).  and  637  km-  for  a  male  in  south- 
central  Alaska  (Gardner  1985).  Home  ranges  of  adult 
male  wolverines  typically  overlap  those  of  several  fe- 
males (Gardner  1985.  Magoun  1985).  During  spring  and 
summer,  males  increase  their  home  range  size  and 
movements,  apparently  because  of  breeding  activity 
(Hornocker  and  Hash'  1981.  Magoun  1985)".  M385*s 
summer  home  range  (46  km-)  was  one  third  of  the  size 
of  area  used  in  wmter,  and  smaller  than  the  summer 
home  ranges  of  the  three  radio-collared  females.  Be- 
cause abundant  prey  provided  high  quality  habitat,  we 
believe  his  requirements  were  satisfied  by  a  smaller 
home  range. 


Habitat  use 

Habitat  use  by  female  wolverines  w'as  not  significantly 
different  from  habitat  availability.  Habitat  use  by  the 
adult  and  the  subadult  male  were  similar,  partly  because 
of  the  extensive  overlap  of  their  home  ranges.  We  attri- 
bute their  greater  use  of  subalpine  coniferous  habitats  in 
winter  to  the  presence  of  ungulate  carcasses  in  these 
habitats.  Individual  variation  in  the  use  of  forest  cover 


types,  aspects,  slopes,  and  elevations  by  wolverines  was 
apparent.  The  use  of  higher  elevations  in  summer  and 
lower  elevations  in  winter  was  observed  for  only  the 
denning  female  and  the  adult  male.  Gardner  (1985) 
hypothesized  that  the  use  of  higher  elevations  during 
summer  by  wolverines  in  Alaska  was  due  to  concentra- 
tions of  ground  squirrels  in  alpine  areas.  Homocker  and 
Hash  (1981)  reported  that  wolverines  in  Montana 
moved  to  higher  elevations  in  summer  because  of  high 
temperatures.  In  the  Kluane  Game  Sanctuary,  non- 
ungulate  prey  in  alpine  habitats  during  summer  con- 
sisted of  little  besides  pika  and  microtines.  Summers  in 
Kluane  are  generally  cool  and  temperatures  are  lower 
than  those  reported  for  Montana.  The  seasonal  shifts  in 
elevation  by  wolverines  in  Montana  and  Alaska  appear 
to  be  responses  to  local  environmental  conditions  and 
did  not  occur  for  most  wolverines  in  the  Kluane  Game 
Sanctuary  during  our  study. 


Wolverine  density 

Methods  used  by  various  authors  for  calculating  wolve- 
rine densities  are  not  consistent.  By  using  tracks  and 
sightings.  Quick  (1953)  estimated  a  density  of  1  resident 
wolverine  207  km'-  for  a  trapline  in  northern  British 
Columbia.  Homocker  and  Hash  (1981)  estimated  a 
density  of  1  wolvenne  65  km'-  in  their  1300  km-  study 
area  in  Montana.  This  density  was  based  on  all  wolve- 
rines they  believed  were  present  and  may  have  included 
juveniles.  Whitman  and  Ballard  (1983)  reported  a  den- 
sity of  1  wolverine  209  km"*,  including  kits  but  not 
juveniles,  for  the  Susitna  River  Basin  in  southcentral 
Alaska.  They  assumed  the  home  range  observed  for  1 
adult  male  (627  km")  in  their  study  area  was  character- 
istic of  all  adult  males.  Using  mean  home  range  sizes 
and  estimates  of  productivity.  Magoun  (1985)  reported 
densities  of  1  wolverine  48  km"-  to  1  wolverine  139  km'- 
for  a  resident  fall  population  in  arctic  Alaska,  including 
adults,  daughters  which  settled  next  to  the  natal  area, 
and  kits. 

Our  estimate  of  1  resident  wolverine  93  km'^  calcu- 
lated from  mean  home  range  size,  includes  areas  where 
wolverines  were  not  present.  Because  the  entire  study 
area  was  not  equal  in  habitat  quality,  and  habitat  sat- 
uration by  wolverines  was  unlikely,  this  density  is  likely 
an  over-estimate.  By  considering  wolverines  known  to 
reside  in  the  1590  km-  study  area,  we  estimated  a  den- 
sity of  1  resident  wolverine  177  km'-.  Densities  of  wol- 
verines in  the  southern  Yukon  are  similar  to  densities  of 
wolverines  in  south-central  Alaska  and  northern  British 
Columbia. 
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Deems  and  Pursely  1983 

WOLVERINE 

{Gulo  gulo) 


DESCRIPTIOiN:  The  wolverine  resembles  a  small  bear.  It  is  distinguished  by  an  arched 
back,  short  bushy  tail,  relatively  long  legs,  and  large  feet.  The  pelage  is  long,  usually 
dark  brown  (lighter  on  the  head)  with  light-colored  stripes  extending  from  the  shoulders, 
along  the  sides,  joining  on  the  rump  and  base  of  the  tail.  The  head  is  broad,  tapering  to 
a  prominent  black  muzzle.  The  ears  are  wide-set,  relatively  small  and  rounded.  Each  foot 
has  5  toes  with  relatively  long,  non-retractable  claws.  Sexes  are  similar  in  appearance 
except  males  are  larger  than  females.  Adults  attain  total  lengths  of  36  to  41  inches  (91  - 
104  cm)  including  the  7  to  9  inch  (18  -  23  cm)  tail  and  weigh  35  to  60  pounds  (16-27 
kg).  The  skull  has  38  teeth.  There  are  4  mammae. 

HABITAT:  Historically,  wolverines  inhabited  most  of  the  boreal  forests  in  North 
America.  In  recent  times  the  wolverine  range's  southern  boimdaries  have  moved 
northward  and  today  it  is  most  common  in  Alaska  and  Canada  in  areas  between  the 
timberline  and  the  arctic  coast.  In  the  conterminious  U.S.  wolverines  inhabit  the  higher 
ranges  of  the  Rocky  Mountains  in  Idaho.  Montana,  Wyoming,  Colorado  and  possibly 
Utah.  They  also  occur  in  the  higher  elevations  of  the  Cascade  Mountains  in  Washington 
and  Oregon,  in  the  Sierra  Mountains  and  upper  Coast  Range  in  California. 
FEEDING  HABITS:  Wolverines  are  omnivores.  Their  diet  includes  a  wide  variety  of 
plant  material,  including  fruits,  berries,  nuts  and  roots,  as  well  as  animals,  including 
small  mammals,  birds,  fish  and  carrion.  Wolverines  are  known  to  attack  larger  ungulates 
such  as  deer,  goats,  sheep  and  caribou. 

BEHA\TOR:  Wolverines  primarily  are  solitary'  and  may  be  active  at  any  hour  of  the  day 
or  night.  They  are  extremely  powerful  and  aggressive  animals  for  their  size.  Their  feats  of 
strength  are  legendary-  among  trappers  who  view  the  wolverine  as  a  furbearer,  trap 
robber,  and  cabin  plunderer.  Wolverines  are  extremely  territorial  and  therefore  do  not 
occur  in  high  densities  in  any  habitat  type  or  area. 

REPRODUCTION:  The  breeding  season  is  late  April  to  September.  Implantation  is 
delayed  and  gestation  is  extremely  variable.  Implantation  usually  occurs  in  January  or 
February  and  parturition  occurs  about  60  days  later.  Litter  sizes  range  from  1  to  5 
(average  is  2  or  3)  and  the  altricial  newborn  have  fuzzy,  creamy-white  coats.  Dens  are 
located  in  sheltered  areas  in  rocky  out-crops,  under  logs  or  tree  roots.  The  young  are 
weaned  at  about  8  or  9  weeks  of  age  and  remain  with  the  mother  through  their  first 
winter  but  disperse  the  following  spring.  Females  are  sexually  mature  and  capable  of 
breeding  in  their  second  year.  Males  may  not  breed  until  later. 

POPULATION  STATUS:  North  America's  wolverine  population  is  generally  stable  with 
the  exception  of  eastern  Canada  where  habitat  loss  is  a  significant  factor.  Even  though 
pelt  prices  have  increased  progressively  and  substantially  during  the  last  decade,  the 
harvest  has  remained  relatively  constant. 

UTILIZATION:  Wolverine  pelts  are  prized  as  parka  trim  and  sub-zero  clothing  because 
of  their  warmth  and  ability  to  remain  frost  free.  Wolverines  are  taken  primarily  by 
trappers,  but  in  some  northern  areas  they  are  hunted  as  trophy  game  animals.  In  recent 
years,  the  annual  North  American  (Alaska  and  Canada)  harvest  of  wolverines  has 
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remained  relatively  stable  at  about  2,000  pelts,  and  the  total  annual  harvest  values  range 
between  $250,000  and  $300,000. 
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Map  20. 


The  Range  of  the  Wolverine  in  the  United  States 
and  Canada. 


155 


Fig.  20 


The  Management  Status  of  the  Wolverine 
in  the  United  States  and  Canada 
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LONG  DISTANCE  MOVEMENT  BY  AN  ADULT  WOLVERINE 

Ch.mc  L.  Gardnkb,  WfRREN  B.  Bali.ard.  and  R  H\r\ev  Jkslp 

Alaska  Deparlment  of  Fish  and  Came.  Clennallen,  Alaska  99569  (CLC  and  WBB) 
Resource  Planning  and  Sfonagcmcnt  Branch,  Yukon  Department  of  Renewable  Resources, 
Whxtehorse.  Yukon  Territory.  Canada  iRHJ) 

Timing  and  extent  of  dispersal  by  juvenile  ( <  15  months)  wolverines  {Culo  gulo)  (Gardner,  1985;  Magoun, 
1985)  and  movement  patterns  by  resident  adult  wolvennes  (Gardner.  1985;  Hornocker  and  Hash,  1981; 
Magoun,  1985)  have  been  described.  However,  there  are  few  data  concerning  movement  patterns  of  wol- 
verines that  are  sexually  mature  but  not  residents  of  an  area  This  note  descnbes  a  record  378-km  movement 
by  an  adult  male  wolverine  from  southcentral  Alaska  to  the  Yukon  Territory,  Canada. 

On  6  March  1981,  an  IS-kg,  2->ear-old  male  wolverine  (M5)  was  captured  and  radio-collared  along  the 
Susitna  River  (62°45'N',  147°45'\\"i  in  southcental  Alaska.  Between  6  and  25  March,  M5  used  an  area  within 
the  annual  home  range  of  resident  Ml,  a  7-year-old  male  which  we  had  been  monitoring  since  May  1980. 
In  March,  the  home  ranges  (Mohr,  1947)  of  both  Ml  and  M5.  based  on  six  locations  for  each,  were  within 
Mi's  annual  home  range  and  were  contiguous  and  comparable  in  size:  80  and  89  km*  for  Ml  and  M5. 
respectively. 

Between  25  March  and  15  .^pril  1981.  M5  left  the  area  and  radio  contact  was  lost.  M5  was  trapped  on 
29  November  1982,  along  the  White  River  in  Yukon  Territory,  Canada  (62°15'N,  140°30'W),  a  straight-line 
distance  of  378  km  east  from  its  collaring  location.  The  largest  previously  recorded  movement  was  approx- 
imately 300  km  during  a  5-month  period,  by  a  yearling  female  of  unknown  resident  status  (Magoun,  1985). 
Juvenile  wolverines  disperse  30  to  100  km  from  their  natal  range  (Gardner.  1985;  Magoun,  1985) 

In  southcentral  .\laska,  resident  adult  males  appear  to  have  mutually  exclusive  home  ranges  (Gardner, 
1985).  Since  M5  was  located  within  resident  Mi's  annual  home  range,  there  may  have  been  social  pressure 
from  Ml  causing  M5  to  leave  the  area.  We  did  not  know  the  length  of  time  M5  resided  within  Mi's  annual 
home  range  prior  to  capture.  However,  during  the  period  of  coresidence.  which  lasted  at  least  19  days,  .Ml 
may  have  been  tolerating  M5's  presence  or  may  not  have  encountered  him. 

Funding  was  provided  by  the  Alaska  Power  .Authority  through  the  .Alaska  Department  of  Fish  and  Game. 
E.  H.  Follman,  S.  D.  Miller,  S.  R.  Peterson,  and  J.  S.  Whitman  reviewed  the  manuscnpt. 
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Craig  R-  Groves,  Idaho  Natural  Heritage  Program, 

i-ano  Depanment  ot  Fisn  and  Game.  600  Soutri  Wainut  Street.  P  0  Box  25.  Bo;se.  laano  83707 

pistribution  of  the  Wolverine  in  Idaho  as  Determined 
by  Mail  Questionnaire 

Abstract 

Jhf  wolverine  was  once  thought  to  be  extinct  in  Idaho,  but  reports  of  its  occurrence  persist.  In  order  to  belter  determine  the 
»ia;us  and  distribution  of  this  rare  species,  questionnaires  were  sent  to  biolopists  and  trappers  statewide  in  1985.  Responses 
10  Ifie  questionnaires  resulted  in  10  confirmed  and  89  probable  reports  of  wolverines  in  Idaho  between  1960  and  1987.  At  least 
ihree  areas  in  the  stale  (Selkirk  Mountains,  Lochsa  and  Kelly  Creek  drainages.  Sawtooth  and  Smoky  Mountains)  appear  to 
contain  wolverine  populations.  These  areas  can  be  characterized  as  remote,  mountainous  habitat  with  little  human  disturbance. 
The  present-day  distribution  of  the  wolverine  in  Idaho  is  probably  in  the  mountainous  portions  of  the  stale  from  the  South 
Fork  of  the  Boise  River  north  to  the  Canadian  border.  Although  this  survey  has  provided  insights  into  the  current  distribution 
of  the  wolverine  in  Idaho,  detailed  analysis  on  population  status  and  ecology  are  needed. 


Introduction 

Wolverine  {Gulo  gulo)  numbers  declined  stead- 
ily in  the  contiguous  United  States  (Wilson  1982) 
after  the  late  1800s.  Today,  they  are  uncommon 
in  the  lower  48  states  and  likely  only  occur  in 
Oregon,  Washington,  California,  Idaho,  Mon- 
tana, and  Wyoming.  Davis  (1939)  believed  the 
wolverine  to  be  extinct  in  Idaho  by  the  1930s. 
Pengelly  (1951)  summarized  seven  records  of 
wolverine  in  Idaho  from  1930  to  1949.  These 
records  were  primarily  from  the  northern  Idaho 
counties  of  Bonner,  Boundary,  Kootenai,  and 
Shoshone.  The  next  verified  records  of  wolver- 
ines in  the  state  were  two  kills,  one  in  northern 
Idaho  in  1953  and  one  in  southern  Idaho  in 
1954. 

Larrison  and  Johnson  (1981)  considered  the 
wolverine  to  be  rare  and  restricted  in  distribu- 
tion to  areas  north  of  the  Salmon  River  Moun- 
tains and  to  the  mountains  of  southeastern  Idaho. 
Because  of  its  restricted  distribution  and  ap- 
parent rarity  in  Idaho,  the  Idaho  Department  of 
Fish  and  Game  has  classified  the  wolverine  as 
a  protected  species  since  1965.  In  addition, 
Region  1  of  the  U.S.  Forest  Service,  which  in- 
cludes northern  Idaho,  and  the  U.S.  Bureau  of 
Land  Management  in  Idaho  have  designated  the 
wolverine  as  a  Sensitive  Species.  The  U.S.  Fish 
and  Wildlife  Service,  under  the  authority  of  the 
Endangered  Species  Act,  has  listed  the  wolverine 
as  a  candidate  for  federal  listing  as  a  threatened 
or  endangered  species  (U.S.  Fish  and  Wildlife 
Service  1985).  To  better  determine  the  status 


and  distribution  of  the  wolverine  in  Idaho,  I 
mailed  questionnaires  to  wildlife  biologists  and 
registered  trappers  throughout  Idaho  in  1985. 
The  purpose  of  this  paper  is  to  report  the  results 
of  the  1985  survey. 

Methods 

During  May  1985,  questionnaires  on  wolverine 
sightings  were  mailed  to  all  Idaho  Department 
of  Fish  and  Game  biologists,  conservation  of- 
ficers, and  land  managers;  wildlife  biologists  in 
Idaho  employed  by  the  U.S.  Forest  Service,  U.S. 
Bureau  of  Land  Management,  U.S.  Bureau  of 
Reclamation,  and  the  U.S.  Fish  and  Wildlife  Ser- 
vice; academicians  and  graduate  students  in 
biolog)',  zoolog}',  and  wildlife  departments  at 
Idaho  universities  and  colleges;  Nongame  Citi- 
zens Advisory  Committees;  the  National  Audubon 
Society  chapters  in  Idaho;  and  state  park  man- 
agers. Concurrently,  similar  questionnaires  were 
mailed  to  trappers  licensed  by  the  Idaho  Depart- 
ment of  Fish  and  Game. 

The  questionnaire  sent  to  biologists  asked 
respondents  to  provide  information  on  the  date, 
location  (place  name,  county,  latitude/longitude 
or  township-range-section),  habitat  type,  and  type 
of  observation  (animal,  tracks,  scat)  they  had 
made,  if  any,  during  the  last  25  years.  Biologists 
were  also  asked  to  provide  the  name,  address,  and 
phone  number  of  other  people  they  knew  who 
had  information  on  wolverine  sightings  in  the 
state. 
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Each  licensed  trapper  was  sent  a  cover  letter  ex- 
plaining the  purpose  of  the  wolverine  survey 
along  with  an  addressed  and  postage-paid 
postcard  for  them  to  return  with  information  on 
wolverine  sightings.  The  postcard  provided  them 
with  space  to  list  their  name,  address,  and 
telephone  number;  their  general  trapping  area; 
a  "yes"  or  "no"  on  whether  they  had  trapped 
or  seen  wolverines  or  wolverine  sign  during  the 
last  25  years;  and  the  date  and  area  where 
wolverines  or  sign  had  been  observed. 

Follow-up  telephone  calls  were  made  to  all  in- 
dividuals (biologists  and  trappers)  that  responded 
positively  to  the  wolverine  survey.  Confirmed  wol- 
verine reports  consisted  of  either  a  photograph 
or  a  carcass.  For  those  reports  that  were  not  con- 
firmed (i.e.,  sightings  of  wolverines  or  tracks), 
respondents  were  asked  for  a  description  of  the 
animal,  their  level  of  confidence  that  they  had 
seen  a  wolverine  or  tracks  of  a  wolverine,  whether 
they  had  previously  seen  a  wolverine,  the  distance 
and  amount  of  time  of  their  observation,  and 
their  amount  of  experience  as  a  biologist  or  trap- 
per. If  the  observer  lacked  confidence  in  his/her 
observation,  poorly  described  the  animal,  or  saw 
it  for  a  short  time  span  and/or  at  a  great  distance, 
I  did  not  include  the  wolverine  observation  in  this 
report.  Sightings  of  wolverines  or  wolverine 
tracks  included  in  this  paper  are  referred  to  as 
probable  reports. 

Results  and  Discussion 

One  hundred  eighty-five  of  the  296  biologists  who 
were  mailed  the  questionnaire  responded  to  the 
survey  for  a  return  rate  of  62.5  percent  (Table 
1).  Thirty-seven  of  these  185  reponses  reported 
observations  of  wolverines  or  wolverine  sign. 
Thirty-five  of  427  responding  trappers  reported 
observations  of  wolverines  or  wolverine  sign. 
Some  positive  responses  from  biologists  and  trap- 
pers included  information  on  more  than  one 
wolverine  report.  Thirty-five  positive  reports 
returned  by  biologists  or  trappers  were  not  in- 
cluded in  this  report  due  to  insufficient  informa- 
tion or  lack  of  credibility  in  the  report. 

The  survey  resulted  in  only  10  confirmed 
reports  of  wolverine  in  Idaho  between  1960  and 
1986  (Table  1,  Figure  1).'  Eight  of  these  10 


'  Information  on  the  observer's  name,  affiliation,  dale  of  obser- 
vation, and  exact  location  of  observation  for  confirmed  and 
probable  reports  is  available  from  the  author  on  request. 


reports  came  from  northern  Idaho  north  of  the 
Lochsa  River,  and  all  but  two  reports  were  from 
national  forest  lands.  Five  of  the  reports  occurred 
between  1960  and  1975  while  the  other  half  oc- 
curred between  1976  and  1986. 

I  documented  89  probable  reports  of  wol- 
verines or  wolverine  tracks  between  1960  and 
February  1987  (Table  1,  Figure  1).  Nine  of  these 
reports  (10%)  occurred  from  1960-1969.  28  (32%) 
from  1970-1979,  and  52  (58%)  from  1980-1987. 
Twenty-one  percent  of  the  probable  reports  were 
from  Bonner  and  Boundary  counties  in  extreme 
northern  Idaho.  Eighteen  percent  of  the  reports 
occurred  in  the  north-central  counties  of  Clear- 
water and  Idaho,  and  another  22  percent  came 
from  a  cluster  of  south-central  counties  (Custer, 
Elmore,  Blaine,  Camas,  and  Boise). 

At  least  three  areas  in  Idaho,  from  which  con- 
firmed and  probable  reports  were  received,  ap- 
pear to  contain  wolverines.  These  areas  are  the 
Selkirk  Mountains  adjacent  to  and  north  of  Priest 
Lake,  the  Lochsa  and  Kelly  Creek  drainages,  and 
the  headwaters  of  the  South  Fork  and  Middle 
Forks  of  the  Boise  River  (i.e.,  Sawtooth-Smoky 
Mountains)  (Figure  1).  Several  confirmed  reports 
also  occurred  in  the  Furcell  Mountains  north  of 
the  Kootenai  River,  but  all  of  these  reports  were 
prior  to  1965.  Because  the  longevity  of  wolverines 
in  the  wild  is  8-10  years  (Wilson  1982),  these 
reports  were  not  indicative  of  present-day  oc- 
cupancy by  wolverines. 

Concentrations  of  probable  reports  indicated 
that  wolverines  also  likely  occur  in  Fremont 
County  adjacent  to  Yellowstone  National  Park 
and  in  the  upper  St.  Joe  and  Coeur  dWlene  River 
drainages.  The  Selway  and  Salmon  River  drain- 
ages in  central  Idaho  were  conspicuously  absent 
of  any  confirmed  reports  and  contained  only  a 
few  probable  reports.  The  lack  of  wolverine 
reports  in  these  areas  may  reflect  their  roadless 
nature  and  low  density  of  people,  particularly 
biologists  and  trappers.  If  we  assume  that  wol- 
verines do  occur  in  these  areas,  then  the  present- 
day  distribution  of  wolverines  in  Idaho  is  in  the 
mountainous  portions  of  the  state  from  the  South 
Fork  of  the  Boise  River  north  to  the  Canadian 
border. 

In  a  study  of  wolverines  in  western  .Montana, 
Hornocker  and  Hash  (1981)  concluded  that  wil- 
derness or  remote  country  where  human  activity 
was  minimal  appeared  essential  to  maintaining 
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WOLWRINE 

HOAN  ARD  S.  HASH,  Montana  Depanment  of  Fish,  Wildlife  and  Parks,  3201  Spurgin  Road,  Missoula,  MT  59801 


The  \Mi!\eiine  iGu/o  gido)  is  the  lai-gesi  terresiriai  member  of 
ihe  Mustelidae  The  sciemific  name  oi  iginaied  from  the  Latin 
word  pilnsus  (glutionous)  from  gula  (ihroat).  Taxonomists  his- 
loricalh  recognized  differences  bet\veen  animals  from  Norih 
America  and  Eurasia,  but  authorities  now  acknowledge  onlv 
one  species  (AValker  1975.  Honacki  et  al.  1982).  \'arious  com- 
mon names  include  devil  bear,  carcajou,  skunk  bear,  and  der  il 
beasL 


DESCRIPTIOX 

The  woherine  resembles  a  small  bear  in  general  appearance 
except  for  the  bushv  tail.  It  is  compact  and  stronglv  built,  with 
shon  diick  skeletal  structures  and  hea\-v  musculature,  and  has 
a  broad  head,  a  shon  stout  neck,  and  relati\elv  shon  legs. 
.•\duli  head-bodv  length  ranges  from  65  to  105  cm  (25.6-41 
inches)  and  tail  length  ranges  from  17  to  26  cm  (6.7-10  inches) 
(Stroganov  1969).  The  feet  are  proportionaielv  large  and  well 
adapted  for  deep  snow  travel,  digging,  and  climbing.  Each  foot 
has  fne  toes  with  strong  semiretraciile  claws  that  are  sharpiv 
cur\ed  and  about  23  cm  (0.8-1.2  inches)  long.  Dense  stiff,  bris- 
tlelike hair  occurs  between  the  toes  and  around  the  pads  dur- 
ing winter  but  is  quite  diminished  during  summer.  .Adult 
forefeet  leave  circular  tracks  (Fig.  1)  that  may  be  7-8  cm  (2.8- 
3.2  inches)  x  8-9  cm  (3.2-3.5  inches)  long.  The  hindfeet  are 
slightly  smaller  and  lack  the  characteristic  division  of  the  pri- 
mary sole  pads  of  the  forefeet  (Jackson  1961).  The  third  digit  is 
longest  on  the  hindfeet  and  the  fourth  is  longest  on  the  fore- 
feet lAVilson  1982). 

The  pelage  is  composed  of  dense,  woollv,  kinky  underfur 
about  2-3  cm  long  and  coarse,  stiff  guard  hairs  about  6-10  cm 
(2.4—}  inches)  long.  The  fur  is  short,  thick,  and  uniform  on  the 
head  and  becomes  progressively  longer  posienorlv  The  ears 
;>re  fullv  furred  with  extremely  short  underfur  and  somewhat 
longer  guard  hairs.  Wolverine  fur  has  long  been  valued  and 
widely  used  in  the  .Arctic  and  Subarctic  as  ruffs  or  trim  on  par- 
kas and  other  garments.  Hardy  (1948)  compared  the  icing 
characteristics  of  woKei  ine.  coyote  {Cams  Latraiis).  and  grav  wolf 
'■Canu  lupus)  fur.  and  showed  that  ice  cn.'stals  formed  in  the 
underfur  of  wolverine  fur  but  that  guard  hairs  remained  free 

""1  ice.  In  contrast,  wolf  fur  and  coyote  fur  became  matted 
and  covered  with  chunks  of  ice  Quick  (1952)  reported  that 

mie  ice  ()r  frost  from  a  |)crson"s  breath  forms  on  wolverine  fur 
P^Tka  trim  but  may  be  easily  brushed  awa\-  frost  on  other  fui-s 
and"r'  '^'^^^'^'^  o""  slial^en  off.  Its  relative  rareness,  beauiv. 
11?.;  '^""g  characteristics  combine  to  make  wolverine  pelts 
"'"que  and  quite  valuable 


The  backgiound  color  of  woherine  fur  \aries  considerably 
among  indiv  iduals,  from  a  medium  brown  to  almost  black.  Bodv 
markmgs  are  less  variable  A  lighter  contrasting  facial  mask  some- 
times appears  with  a  lighter  upper  bodv  stripe  that  extends  from 
the  head  or  shoulders  to  the  rump  area  and  ma%  merge  into  the 
tail.  Color  of  the  lateral  stripe  is  generally  blondish,  but  the 
degree  of  contrast  varies  among  the  bodv  color,  facial  mask,  and 
body  stripe  Most  specimens  ciisplav  white  or  light  tan  patch 
markings  on  the  throat  and  chest;  these  range  from  one  or  more 
small  spots  to  larger,  irregularh  shaped  areas.  Occasionally,  one 
or  both  forepaws  and  legs  ma\'  be  marked  with  white  or  blond 
areas.  Wolverines  with  one  or  more  white  toes  are  relati\el\  com- 
mon in  the  Northwest  Territories,  and  w  hite  wolverine  pelts  are 
sometimes  taken  (.\.  Gunn,  pers.  commun.).  Such  pelts  are 
cream-\ellow  with  brownish  feeu 

\Volverines  have  anal  musk  glands  characteristic  of  the  musie- 
lids  which  emit  a  lannish  yellow,  highly  odoriferous  secretion 
through  small  lateral  openings  locaiedjust  inside  the  anal  orifice. 
Coues  (1877)  commented  that  the  glands  are  about  the  size  of  a 
walnut  and  that  die  scent  is  highly  fetid. 

Sexual  dimorphism  in  body  size  exists,  w  ith  females  av  eraging 
109c  less  in  linear  measurements  and  about  30%  less  in  weight 
(Hall  1981).  Adult  weights  range  from  14  to  27.5  kg  (31-61 
pounds)  for  males  and  from  7  to  14  kg  (15-31  pounds)  for  females 
(AValker  1975).  The  average  weight  for  a  Montana  sample  of  24 
livetrapped  research  animals  was  12.7  kg  (28  pounds)  for  males 
and  8.3  kg  (18  pounds)  for  females;  the  largest  male  was  15.9  kg 
(35 .pounds)  (Hornocker  and  Hash  1981).  Twenty-six  wolverines 
captured  in  northwestern  .Alaska  weighed  an  average  of  14.1  kg 
(31  pounds)  and  9.9  kg  (22  pounds)  for  males  and  females  respec- 
tively; the  largest  male  weighed  15.9  kg  {.Magoun  1985). 

Wolverines  have  small  eves  and  their  sight  is  relatively  poor 
(Jackson  1961 ).  .An  acute  sense  of  smell  enables  the  detection  of 
hinnans  or  food  over  long  distances  vviih  favorable  air  currents. 
Wolverines  can  locate  camon  beneath  1-2  m  (40-80  inches!  of 
snovv  (Hornocker  and  Hash  1981). 

The  vvolverine's  skull  is  massive  compared  with  that  of  other 
mustclids,  canids,  or  felids  of  sinular  size.  Its  dental  and  mandibu- 
lar structure  is  extremely  strong  and  capable  of  crushing  all  but 
the  larger  bones  of  mammals  up  to  the  size  of  an  adult  moose 
(Alces  dices).  The  teeth  are  generally  thicker  and  stronger  than 
Uiose  of  similar-size  predators.  The  upper/lower  dental  formula 
is:  incisors.  3/3;  canines,  1/1;  premolars,  4/4;  molars,  1/2;  a  total  of 
38  teetli,  the  same  as  tlie  marten  (Martes  avirru-aiuj)  and  fisher  (.\/. 
pmnanli).  Broken  incisors  and  canines  are  conimonlv  seen  in 
older  anim;ils,  apparently  the  result  of  chewing  on  bones  or  traps. 
Ceneral  tooih  wear  is  apparent  m  adults  more  than  5-6  vear^old. 
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.  ,named  during  June  had  developing  follicles  m 
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.1  tliiicl  tt  iiKile  killed  (in  2  4  June  li.id  icccnih  conceived  (Rausch 
and  Pearson  1972).  Mau;oiin  and  X'alkeiibur;;  (I'.IHS)  obsened 
iM  cedintjof  ihrce  paii-sofwoKerincs  in  northwestern  Alaska,  two 
in  earlv  [inie  and  one  in  e.irlv  Auirust.  A  pair  of  woherines  were 
()i)scncd  duriiTj;  breeding  in  Ma\  1972  in  the  Dakota  Zoo  and  the 
female  <^avc  bii  ih  272  da\s  later  (Mehrer  1976).  .\Iohr  ( 19:58)  csti- 
niatcd  that  the  gestation  period  was  217  da\-s,  based  on  breeding 
observations  at  the  Copenhagen  Zoo.  Rausch  and  Pearson  ( 1972) 
placed  tiie  acti\e  gestation  period  following  delaved  implanta- 
tion at  30-40  da\-s.  .Mead  ( 1981)  estimated  that  delayed  iinplania- 
tion  lasted  175-230  davs  and  that  total  gestation  took  215-272 
clan's. 

Litters  are  born  from  Februar\-  through  April.  Magoun  ( 1985) 
reported  March  litters  in  arctic  Alaska.  In  the  Northwest  Territo- 
ries, litters  are  probably  born  during  late  March  and  early  April 
(A.  Gunn.  pers.  common.).  .\I\Tberget  and  Sorumgard  (1979) 
reported  that  the  birth  of  Scandinavian  litters  occurred  during 
February  and  March.  Two  pregnant  females  killed  in  Montana 
during  early  March  contained  fully  developed  fetuses  (Greer  et 
al.  1979).  Several  litters  2-3  w  eeks  old  have  been  observed  in  Mon- 
tana during  March  (R.  Belston.  pers.  commun.). 

Wolverine  litters  are  born  in  a  protected  den  site  frequendv 
associated  with  an  uprooted  tree,  cave,  burrow,  overhanging 
bank,  or  snow  mnnel.  Magoun  (1985)  found  that  snow  ninnels 
are  the  most  characteristic  natal  dens  used  by  wolverines  in 
northwestern  .Alaska.  Pulliainen  (1968)  described  31  den  sites 
found  bv  hunters  in  Finnish  Lapland.  Most  of  these  dens  (25) 
were  located  on  the  fells  (moors);  10  were  situated  in  deep  ravines. 
The  remaining  6  dens  were  found  on  spruce  (Picea  spp.)  and  pine 
(Pinus  spp.)  peat  bogs.  All  dens  had  the  same  general  structure— 
an  entrance  hole  beside  a  tree  or  bush,  a  tunnel  in  the  snow- 
extending  to  ground  level,  and  lateral  tunnels  up  to  40  m  (130 
feet)  longradiatingout  at  ground  lev  el.  One  of  die  lateral  tunnels 
contained  a  shallow,  unlined  cavity  for  the  young.  Dens  in  Siberia 
are  found  in  caves,  under  boulders  and  tree  roots,  and  in  accumu- 
lations of  woody  debris  consisting  of  broken  or  rotted  logs  and 
di^'  twigs  (Stroganov  1969).  S  imiiar  den  sites  associated  with  snow 
and  rocks  have  been  described  in  Nonvay  (Myxberget  1968)  and 
the  Yukon  Territory  (Abungman  1975).  Natal  dens  of  wolverines 
in  Montana  are  most  commonly  associated  with  snow-covered 
tree  roots,  logjams,  or  rocks  and  boulders  (H.  Hash,  unpubl.  data) 
(Fig.  3). 

Wolverine  litters  may  contain  from  one  to  five  voung,  but  two 
or  three  is  the  usual  litter  size.  Liskop  et  al.  (1981)  in  British 
Columbia  reponed  a  mean  litter  size  of  2.6  based  on  five  repro- 
ductive tracts  that  had  detectable  embrvos.  Rausch  and  Pearson 
(1972)  reported  a  mean  of  3.5  embryos  from  an  .A.laskan- Yukon 
sample  of  54  females.  Pulliainen  (1968)  combined  data  from 
se\en  studies  in  northern  Europe  and  reported  a  mean  of  2.5 
voungfrom  161  litters.  Hornocker  and  Hash  (1981)  found  a  mean 
of  2.2  embrvos  in  a  sample  of  six  females  from  Montana. 

Juvenile  mortality  and  poor  breeding  success  apparenUv  con- 
tribute to  a  relatively  low  reproductive  output  in  wolverine  popu- 


Pg.  3.  Location  of  a  wolverine  den  under  a  logjam.  (Photo;  G.  Kohler.) 


lations.  Rausch  and  Pearson  ( 1972)  estimated  a  ratio  ot  about  two 
kits  pel  adult  fem.ile  in  .i  harvest  sample  and  suggested  that  iliis 
implied  an  average  mortalitv  of  1.5  \oung  per  liner  during  the 
Inst  summer.  Ingles  (1965)  stated  that  females  produce  litters 
onlv  e\erv  second  or  third  \ear;  however.  .Magoun  (1985) 
reported  that  females  can  have  litters  in  successive  \ears.  .Magoun 
( 1985)  obsened  kits  w  ith  only  38%  of  adult  females  in  northwest- 
ern .-Maska  and  reported  a  mean  litter  size  of  1.75  at  about  12 
weeks  old.  when  kits  have  abandoned  the  natal  den.  Onlv  two  of 
eight  mature  females  monitored  during  a  .Montana  study  were 
known  to  produce  litters  (Hornocker  and  Hash  1981).  Liskop  et 
al.  (1981)  reported  a  much  higher  pregnancy  rate  for  mature 
females  in  British  Columbia;  23  of  26  females  2  years  of  age  or 
older  were  reproductive  (the  3  non reproductive  females  were 
estimated  to  be  6-7  vears  old).  In  the  same  study,  all  yearlings 
(A'  =  16)  and  2  of  13  two-year-old  females  were  immature 

.Mehrer  (1976)  described  three  newborn  kits  from  a  captive 
female  as  fully  covered  with  fine  white  fur  and  having  their  eyes 
closed  and  teeth  unerupted.  They  averaged  84  g  (3  ounces)  in 
weight,  12.1  cm  (4.8  inches)  in  crown-rump  length  (.Mehrer's 
paper  gave  this  as  121  cm,  surely  a  typographical  error),  and 
2.9  cm  (1.1  inches)  in  tail  length.  Shilo  and  Tamarovskaya  (1981) 
reported  body  weights  of 84-94  g  (3-3.3  ounces),  body  lengdis  of 
15-16  cm  (6-6.3  inches),  and  tail  lengths  of  2.6-3.0  cm  (1-1.2 
inches)  for  three  1  day-old  wolverine  kits.  Growth  and  develop- 
ment occurs  rapidly  (Iversen  1972.  Shilo  and  Tamarovskav^ 
1981).  Kits  are  weaned  at  7-8  weeks,  approximately  when  tooth 
CRiption  occurs  (.Myhre  and  Myrberget  1975).  Young  begin  to 
leave  the  den  at  12-14  weeks  (Magoun  1985)  and  often  attain 
weights  equal  to  those  of  adults  by  early  winter  (Rausch  and 
Pearson  1972). 

Mortality 

Wild  wolverines  have  a  variable  life  expectancy.  Jackson  (1961) 
reported  longevity  in  the  wild  at  8-10  years.  Magoun  (1985) 
reported  that  the  tooth  cemenrum  age  of  a  wild  wolverine  was  11 
years  and  that  a  reproductively  active,  radio-collared  female  was  8 
\ears  old.  Wild  wolverines  harvested  in  Montana  rarely  exceed  8 
years  of  age,  with  an  average  of  4-6  years  (H.  Hash,  unpubl.  data). 
Well-cared  for  captive  wolverines  often  live  longer  than  w  ild  wol- 
verines. Woods  (1944)  presented  records  that  showed  that  the 
average  longevity  was  about  5.5  years  and  that  some  animals 
could  live  for  15  vears.  Jackson  (1961)  believed  that  captive 
animals  could  reach  18  years  of  age 

ECOLOGY 
Habitat 

Wolverines  occur  within  a  wide  variety  of  habitats  consistent  with 
their  broad  distribution,  but  primarily  occur  in  boreal  forests 
and  tundra  areas  of  the  Far  .North. 

The  Pacific  coastal  forest  types  dominate  the  wolverines 
range  along  the  ctjast  from  Washington  to  British  Columbia  and 
southern  Alaska  for  approximately  150  km  (93  miles)  inland  (Bai- 
ley 1980).  The  coastal  composition  is  also  present  throughout 
interior  Washington  and  the  Idaho  panhandle  into  extreme 
northwestern  .Montana.  This  complex  forest  type  is  primarily 
composed  of  western  white  pines  (Pimis  monticola),  lodgepole 
pines  [P.  contorta),  ponderosa  pines  (P.  poruierosa).  grand  firs  (Abies 
(rrandv,).  Douglas-firs  (Pseudolsiiga  numziestt),  western  hemlocks 
(Tsuga  helerophylla).  Engelmann  spruces  (Puea  erigelmannii),  red 
cedars  [Thuja  plicala),  and  western  larches  (Lanx  occidmtalis). 
Stringers  and  groves  of  black  cottonwoods  (Populm  incliocarpa) 
are  present  along  the  lower  parts  of  primary  drainages.  From 
south  to  north,  and  from  lower  to  higher  elevations,  dominance 
generally  shifts  from  the  pine-fir  types  to  the  spruce-alpine 
types. 

The  Rockv  .Mountain  forest  types  dominate  the  occupied  wol- 
verine range  in  Colorado,  Montana,  southwestern  Alberta,  and 
most  of  interior  British  Columbia  (Bailey  1980).  The  primary  spe- 
cies arc  the  firs  (Abtes  spp.),  pines,  and  larches  (Lanx  spp.).  Most  of 
ihe  white  pines,  cedars  (Thuja  spp.),  and  hemlocks  {Tsnga  spp.) 
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Ih.ir.K.  iLi  isiic  ot  the  coastal  t\pes  aie  absent.  Iiciiiblim;  aspens 
."olHiliu  nnuuloulcs)  ai  e  common  alonir  ntanv  slopes  and  cotion- 
uoods  are  prevalent  along  most  streams.  .\Ianv  ecotonal  areas 

fcciir  in  conjunction  with  marshes,  lakes,  cliffs,  transition  zones 
c(v\een  |)i  iman  cover  tvpes,  and  elevation  gradients  that 
pi>e.n  lo  be  important  habitat  components.  WoKerincs  prefer 
iiiarshv  areas  (Wilson  1982). 

The  gicat  boreal  forest  comprises  the  largest  geographic  area 
if  occupied  woKerine  habitat  and  covers  much  of  Alaska,  the 
•oudiern  .Northwest  Territories,  die  Yukon  Territorv,  Alberta,  and 
parts  of  British  Columbia  (Bailey  1980).  Except  for  the  prairie  in 
.the  southern  third  of  Manitoba  and  the  southwestern  corner  of 
[Saskatchewan,  the  woKerine  range  in  Canada  is  covered  bv 
Iboieal  forest  tvpes.  The  black  spruce  (Picea  manana)  and  white 
>,pi-uce  (P.  glauca)  are  the  dominant  species  in  this  type,  but  bal- 
sam tirs  {Abies  balsamea).  jack  pines  (Pinus  batiksiana),  and  tama- 
racks iLarix  landna)  are  also  common  in  portions  of  the  central 
and  eastern  areas.  Alpine  firs  (Abies  lasiocarpa)  and  lodgepole 
pines  are  present  in  association  with  the  spruces  in  the  western 
and  northwestern  zones.  Deciduous  species  are  present  in  the 
central  and  southeastern  sections,  including  the  white  birch  (Bet- 
ula  papynfera).  balsam  poplar  (Populus  baLsamifera),  trembling 
aspen,  and  a  variety  of  shrubs.  This  is  primarily  a  lowland  forest 
with  an  abundance  of  streams,  lakes,  and  marshes,  and  it  does  not 
tin\  e  the  same  ecological  varietv  in  terms  of  vegetative  and  eco- 
tonal composition  as  the  Rocky  Mountain  types.  Ele\-ational  gra- 
dients are  essentially  absent.  .Much  of  the  northern  boreal  forest 
area  is  remote  and  has  not  been  significantly  influenced  by 
development. 

Tundra  constitutes  the  remaining  predominant  vegetative 
zone  within  die  northern  distribution  of  the  wolverine.  Grasses, 
sedges,  lichens,  and  w  illow  (Salix  spp,)  shrubs  primarih  constitute 
the  vegetation  associated  with  permafrost.  Southward  the  vegeta- 
tion changes  into  birch-lichen  woodland,  then  into  boreal  forest 
(Baile\  1980).  Species  diversity,  precipitation,  and  feniliiy  are  low. 

Wolverines  generalh  occupy  back  country  or  wilderness  areas 
that  have  little  human  activity  or  development  Thev  cross  areas 
of  human  habitation  and  development  during  long-range  travels 
but  are  onlv  occasionally  seen,  trapped,  or  killed  in  these  areas, 
which  are  usually  fringe  zones  adjacent  to  substantial  remote 
habitats.  Wolverines  usually  visit  these  fringe  areas  at  night.  How- 
ever, occasionally  wolverines  have  been  observed  scavenging 
near  areas  of  human  occupation  (B.  Boles,  unpubl.  rep..  Gov. 
Xonhwest  Territ  Environ.  Soc.  Program,  1975).  Homocker  and 
Hash  ( 1981 )  reported  that  wolverines  inhabiting  forested  areas  in 
.Montana  appeared  reluctant  to  cross  large  openings,  often  skirt- 
ing the  edges  or  running  and  loping  across  in  a  straight  line,  in 
contrast  to  the  meandering  travel  patterns  commonlv  displayed 
within  timbered  areas,  Gardner  (1985)  suggested  that  rocks  may 
be  important  cover  for  wolverines  within  tundra  areas.  Rivers, 
high\va«.  nagged  mountain  ranges,  or  other  geographic  barriers 
do  not  appear  to  limit  the  travel  of  wolverines. 

Population  DensiU'  and  Dynamics 

Reported  natural  densities  of  wolverine  populations  are  low 
compared  with  those  of  other  carnivores  or  predators,  even 
under  optimal  habitat  conditions  (Quick  1953<j,  Krott  1959,  Van 
Z\ll  de  Jong  1975).  Quick  (1953a)  based  his  estimate  of  1 
wolvenne/207  km-  (80  miles-)  on  returns  from  a  registered  Cana- 
dian trapline  Honiocker  and  Hash  (1981 )  estimated  that  20  wol- 
verines inhabited  a  l,300-km=  (500  miles-)  study  area  in 
northwestern  .Montana  (1  wolverine/65  km=  (25  miles-]).  Manv 
fringe  areas  adjacent  to  the  core  study  area  supponed  wolverines 
at  densities  of  about  1  wolverine/150-200  km-  (58-77  miles-'). 

Wolverine  densities  are  closely  related  to  the  diversity  and 
abundance  of  food  supplies.  The  wolverine  can  use  a  wide  range 
of  food  resources  through  its  predatory  capabilities  and  its  effi- 
ciencv  as  a  scavenger.  Its  capacity  to  cover  great  distances  in  rela- 
tively short  periods,  ability  to  withstand  severe  cold  and  to  defend 
a  food  source  against  larger  predators,  keen  senses  of  smell  and 
hearing,  a  caching  instinct,  and  strong  teeth  andjav\-s  enable  the 
wolverine  to  survive  as  a  solitary  animal. 


\an  Z\  ll  de  joiig  (1975:136)  wrote  that  wolverines  remain 
( ommon  where  there  are  large  and  diverse  ungulate  populations 
and  that  wolverine  densities  appeared  to  be  directly  related  to 
oxerall  biomass  and  especially  to  the  lurncner  of  large  hcrbi\(ire 
populatiijns. 

Hornockcr  and  Hash  ( 1981 )  reported  that  the  areas  of  great- 
est woKerine  densities  in  .Montana  supported  diverse  uitguhiie 
populations  of  elk  {Ccrvus  elaphus).  mule  deer  [Odoai ileus 
lieimomis).  white-tailed  deer  (0.  inrgimanus).  moose,  mountain 
goals  {Oreamnos  americanus),  and  mountain  sheep  [(hns  rmuidm- 
sii).  This  area  also  supported  large  populations  of  small  mam- 
mals such  as  the  snowshoe  hare  (Lepus  americanus).  red  s(]uirrel 
(Tamiasaunis  hudsonicus),  hoarv  marmot  {Mamwta  caligata).  and  a 
variety  of  mice  iPeromyscus  spp.)  and  voles  (Microtus  spp.). 
Extremely  high  densities  of  Columbian  ground  squirrels  iSprr- 
mophilus  culumbianus)  were  documented  within  certain  habitat 
types  on  the  study  area  (Ramirez  and  Hornocker  1981).  Winter 
activity  was  primarily  centered  around  occupied  areas  of  big 
game  range.  Several  efficient  predators  were  present  in  conjunc- 
tion with  the  big  game  and  small  mammal  populations,  includ- 
ing coyotes,  mountain  lions  (Felis  concolor).  lynx  (F.  lynx),  bobcats 
(F.  rufus).  fishers,  martens,  and  badgers  (Taxidea  taxus).  .-Mthough 
wolverine  attacks  on  caribou  (Rangifer  Uirandus)  have  been 
reported  (Burkholder  1962),  Ognev  (1935)  and  Haglund  (1966) 
reported  that  wolverines  followed  more  efficient  predators  to 
scavenge  food. 

The  greatest  numbers  of  wolverines  in  .North  America  occur 
in  the  \'ukon  Territory,  the  Northwest  Territories,  and  .-Vlaska. 
These  remote  areas  support  a  variety  of  big  game  and  small  mam- 
mal populations  as  well  as  a  complex  of  efficient  predators.  The 
vast  nomadic  caribou  herds  and  the  high  population  turnover 
rates  caused  bv  hunting,  wolf  predation,  and  natural  mortality 
create  an  ideal  niche  for  the  wolverine. 

Sex  ratit)s  of  wolverines  are  approximately  equal  at  birth:  how- 
ever, in  exploited  populations  the  ratio  shifts  towards  females  in 
the  middle  to  older  age-classes.  Pulliainen  (1968)  reported  that  1 5 
of  37  kits  taken  from  dens  in  Finland  were  females.  Rausch  and 
Pearson  ( 1972)  found  that  8  of  14  femses  were  females.  N ine  of  19 
fetuses  recovered  from  harv  ested  females  in  .Montana  were  males 
(D.  Palmisciano,  pers.  commun.).  The  overall  male  :  female  ratio 
was  1.53:1  for  576  wolverines  trapped  in  Alaska  (recalculated 
from  Rausch  and  Pearson  1972).  They  also  reponed  ratios  of 
1.28:1  for  kits  and  1:1  for  animals  more  dian  5  years  old.  Montana 
harvest  records  show  about  a  2:1  ratio  (H.  Hash,  unpubl.  data). 
Rausch  and  Pearson  (1972)  attributed  the  imbalance  in  the  sex 
ratio  of  harvested  animals  to  the  males'  tendency  toward  larger 
home  ranges  and  greater  travel  than  females.  Magoun  ( 1985)  the- 
orized that  in  .Alaska  the  disproportionate  male  harvest  resulted 
partly  because  fewer  male  home  ranges  than  female  home  ranges 
were  available,  causing  males  to  remain  as  transients  for  longer 
periods  than  females;  transients  travel  further  with  increasing 
vulnerability  to  hunting  and  trapping.  She  further  stated  that 
abundant  food  resources  may  influence  the  proportion  of  males 
in  the  harvest  bv  increasing  the  number  of  denning  reproductive 
females,  leaving  fewer  females  vulnerable  to  ground  shot)ting  or 
trapping. 

Home  Ranges 

Home  ranges  of  the  wolverine  are  large,  and  reports  of  individual 
wolverines  covering  long  distances  widiin  1-3  davs  are  common 
(Krott  1960,  Homocker  and  Hash  1981,  Wilson  1982).  .Magoun 
(1985)  reported  an  average  yearly  home  range  of  666  km-  (2:" 
miles'-')  for  adult  males  in  .Alaska,  and  resident  females  main- 
tained average  summer  home  ranges  of  9-4  km-  (36  miles  ).  On 
average,  male  wolverines  were  found  four  times  farther  tn)ni 
their  relocation  site  of  the  previous  day  dian  were  females 
(.Magoun  1985).  Whitman  et  al.  (1986)  estimated  a  mean  home 
range  of  .535  km-  (207  miles-')  for  males  (A'  =  4)  and  105  km-  (41 
miles-)  for  females  (.V  =  3)  in  soudi-central  .Alaska.  Hornockcr 
atid  Hash  (1981)  calculated  average  annual  home  nmgcs  of 
422  km-  (163  miles-')  and  388  km-  (1.50  miles-')  for  males  and 
females  respectively.  One  female  radiotracked  for  2.5  years  occu- 
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pied  .1  total  lionic  l  aiii^e  of  9G3  km-  (372  miles-),  whereas  two  lac- 
latiiii;  females  used  much  smaller  spring  and  summer  ranges  of 
101)  km-  miles- )  each  (Hornocker  and  Hash  1981 ).  Thus,  home 
ranges  c(>\ered  l)\  males  arc  considerably  larger  than  those  cov- 
ered b\  females. 

Several  factors  mtluence  the  wolverine's  movements  and 
home  range  size.  This  species  has  exceptional  stamina  for  sus- 
tained travel  o\er  rough  terrain  and  deep  snow,  and  may  cover 
distances  up  to  H.t  km  (40  miles)  w  ithout  rest  if  pursued  (Wilson 
U)8'J).  .As  scav  engers,  much  of  the  wolverine's  travel  involves  the 
constant  search  for  carrion.  Populations  of  prey  species  lose  onlv 
a  small  percentage  of  dieir  total  numbers  at  anv  given  time,  and 
successful  predators  may  have  consumed  the  prey  to  the  point 
where  onlv  limited  food  remains  for  the  wolverine  to  scavenge 

The  nomadic  and  migratory  nature  of  many  of  the  big  game 
species  that  are  the  wolverine's  primarv'  food  sources  dictates 
large  home  ranges  and  extensive  movements  for  both  primary 
predators  and  associated  wolverines.  It  is  not  uncommon  for  deer 
and  elk  to  migrate  50-80  km  (30-50  miles)  froin  their  summer  to 
winter  ranges.  The  nomadic  caribou  herds  of  Alaska,  the  Yukon, 
and  the  Northwest  Territories  travel  fairly  constandy  and  their 
annual  movements  frequendy  cover  long  distances.  Wolverines 
do  not  closely  follow  moving  game  herds  on  a  daily  basis,  but 
their  overall  movements  are  directly  related  to  food  sources. 

The  daily  travel  patterns  of  male  wolverines  expand  during 
ihe  breeding  season,  hi  .Montana,  males  traveled  about  30%  far- 
Uier  during  the  spring  than  during  the  rest  of  the  year.  The  move- 
ment patterns  of  male  wolverines  in  Alaska  were  influenced  by 
breeding  behavior  from  late  winter  through  summer  (Magoun 
1985). 

While  finding  a  suitable  home  range,  young  adults  of  most 
predatory  species  commonly  exhibit  longer  and  more  frequent 
mo\ements  than  do  older  adults.  Dispersal  phenomena  are  usu- 
ally associated  with  the  degree  of  territoriality  displayed  by  the 
species.  Data  show  that  the  dispersal  of  young  adults  may  contrib- 
ute to  tfic  impression  of  the  use  of  large  home  ranges  by  wolver- 
ines (Koehler  et  al.  1980,  Hornocker  and  Hash  1981).  Magoun 
(1985)  specifically  noted  that  dispersal  by  several  young  wolver- 
ines in  .-Vlaska  accounted  for  greater  travel  distances.  Howe\er 
Gardner  et  al.  (1986)  documented  a  record  378-km  (235  miles) 
movement  bv  an  adult  male  wolverine 

FOOD  HABITS 

The  wolverine  is  an  entirely  opportunistic  feeder,  taking  a  wide 
\  arietv  of  food  items  depending  on  their  availability  within  spe- 
cific locations  and  habitats.  The  wolverine  is  generally  a  cami- 
yore  but  other  matter  such  as  fruits,  berries  (Rausch  and  Pearson 
1972).  insects  (Krott  1959),  and  fish  (salmonids)  (J.  Whiunan, 
]jers.  commun.)  may  be  taken  infrequendy  when  more  preferred 
loods  are  unavailable 

Wolverines  tend  to  cache  surplus  food  items.  Ogne\'  (1935) 
reported  as  many  as  20  foxes  and  100  ptarmigans  (Lagopus  spp.) 
stored  under  snow  and  ice  Krott  (1960)  described  the  practice  of 
caching  food  items  in  detail.  Large  pieces  of  carrion  may  be 
placed  in  tree  branches.  .Magoun  (1985)  also  described  the 
caching  of  arctic  ground  squiirels  {Spermophilus  parryii),  caribou 
remnants,  and  a  duck  in  .\laska.  Marking  with  urine  scent,  or 
both  occurs  at  all  caches  (Wilson  1982). 

Wolverines  are  best  described  as  scavenging  predators.  Thev 
•'te  well  adapted  for  this  lifestyle;  Haglund  (1966)  noted  that  their 
massive  skull  structure  powerful  jaws,  strong  teeth,  and  overall 
'>trcngth  enable  diem  to  successfully  use  large  bones  and  frozen 
meat  The  wolverine  is  strong  for  its  size  and  can  drag  large  food 
iic-ms  several  times  its  ow  n  weight  over  considerable  distances  to 
areas  of  cover  and  security  for  the  purposes  of  feeding,  caching, 
"r  defense.  Reports  of  elk  and  moose  quarters  being  dragged 
from  hunter  kill  sites  or  camps  are  fairlv  common.  Once  a  large 
^^olvenne  takes  a  prized  food  item,  there  are  few  instances  where 
other  animals  can  successfully  interiere  An  acute  sense  of  smell 
c-iiables  the  wolverine  to  locate  food  items  under  deep  snow 
coH-r.  further  increasing  its  efficiency  as  a  scavenger 

Many  authors  have  recognized  the  importance  of  carrion  as  a 


priiiuirv  food  source  for  the  wolverine  (  U-plov  UL'i.").  Krott  1959, 
Pulliainen  1968,  Rausch  and  Pearson  1972.  Wilson  1982.  .Magoun 
1985).  .Analysis  of  56  scats  collected  in  .Montana  showed  that  deer 
.ind  elk  carrion  occurred  in  27*^  of  the  samples  (Hornocker  and 
Hash  1981 ).  .Magoun  ( 1983)  staled  that  caribou  and  arctic  ground 
squirrel  carrion  were  the  most  important  w  inter  foods  in  north- 
western .Alaska,  liidiv  idual  wolverines  mav  become  skilled  at  nib- 
bing pre\  iouslv  captured  furbcarcrs  and  baits  from  traplines. 
Reports  of  robbed  cabins  and  food  caches  are  also  common. 

The  wolverine  can  kill  animals  many  limes  its  own  size,  espe- 
cially when  deep  snow  hinders  the  prey  (Wilson  1982).  There  are 
reports  of  effective  predation  on  .N'orth  American  caribou 
(Nlagoun  1985)  and  European  reindeer  [Rangifer  tarandus) 
(Wilson  1982),  and  instances  of  moose  being  killed  by  wolverines 
(Haglund  1966).  However  actual  first-order  predation  on  large 
animals  probably  accounts  for  a  small  percentage  of  the  overall 
wolverine  diet  except  in  special  situations.  .Magoun  (1985) 
observed  wolverines  chasing  caribou  during  summer  but  the 
wolverines  were  easily  outdistanced.  Jackson  (1961)  stated  that 
wolverines  run  slowly  and  heavily  and  can  be  overtaken  by  a  fast 
human  runner  No  instances  of  predation  on  moose  deer  or  elk 
were  observed  during  the  5  year  Montana  study;  however  kills 
of  these  species  made  by  mountain  lions  had  been  used  by 
wolverines. 

On  the  other  hand,  wolverines  are  successful  predators  on  a 
variety  of  small  mammals  and  birds.  Snowshoe  hares,  grouse 
ptarmigan,  ground  squirrels  {Spermophilus  spp.),  tree  squirrels 
(Sciurus  spp.  and  Tamiasaurus  spp.),  mice  and  voles  are  important 
food  items.  Wolverines  in  the  .Mackenzie  Valley  feed  on  porcu- 
pines (Erethizon  dorsatum).  muskrats  (Ondatra  zibethicus).  and  fish 
(Boles,  unpubl.  rep.,  1975).  Porcupine  quills  were  found  embed- 
ded in  the  chest  and  forelegs  of  healthy  wolverines  in  Montana 
and  elsewhere  (Rausch  and  Pearson  1972).  Quick  (19536)  also 
reported  the  occurrence  of  embedded  quills.  Dead  wolverines 
have  been  found  with  their  stomachs  and  digestive  tracts 
impacted  with  masses  of  porcupine  quills  (Grinnell  etal.  1937). 

.Magoun  (1985)  observed  Alaskan  wolverines  successfully 
hunting  for  ground  squirrels  and  for  ptarmigans  (adults,  eggs, 
and  chicks)  during  spring  and  summer  Hornocker  and  Hash 
( 1981 )  reported  that  ground  squirrels  were  a  primary  food  source 
during  spring  and  summer  They  also  noted  that  wolverines 
successfully  hunted  mice  and  voles  in  tree  wells  formed  by 
deep  snow. 

BEHAVIOR 

The  general  behavior  of  the  wolverine  is  comparable  with  that  of 
other  predators,  particularly  other  mustelids.  The  popular  litera- 
ture has  often  depicted  the  wolverine  as  having  a  mean  disposi- 
tion and  an  abnormally  ill  temper  but  most  of  these  observ-ations 
have  apparently  been  based  on  wolverines  in  traps  or  enclosures. 
However  under  these  circumstances,  few  other  animals  display 
the  defensive  aggression  of  the  wolverine  Wooden  and  w  ire  live 
traps  will  not  hold  a  wolverine  and  large-jaw  leghold  traps  fre- 
quently fail  to  hold  wolverines. 

The  wolverine  can  climb  trees,  log  cabin  walls,  and  rocky  cliff 
or  slide  areas.  It  can  gnaw,  dig,  climb,  or  rip  its  wav  into  all  but  the 
most  secure  buildings  and  caches  in  search  of  food  (Anderson 
1929). 

Wolverines  exhibit  extensive  marking  behavior  either  bv  glan- 
dular scenting  or  the  biting  and  scratching  of  vanous  size  trees 
(Pulliainen  and  Ovaskainen  1975,  Koehleretal.  1980,  Hornocker 
and  Hash  1981.  Magoun  1985).  Scenting  and  scratching  are 
frequendy  combined  (Koehler  et  al.  1980).  Buskirk  et  al.  (1986) 
discussed  plantar  glands  of  the  feet  in  North  .American 
mustelids,  which  may  serve  as  an  additional  scenting  and  mark- 
ing mechanism. 

.Musk,  urine  or  scats  are  frequently  deposited  on  trees,  rocks, 
tussocks,  logs,  or  odier  prominent  objects.  Jackson  (1961)  sug- 
gested this  behavior  is  used  to  signal  ownership  of  a  food  supply. 
Ewer  (1973)  thought  diat  anal  musk  w-as  emitted  only  during 
alarm  and  that  marking  was  perfoniied  with  the  ventral  gland. 
Wolverines  have  ventral  abdominal  glands  (Fig.  4)  similar  to 


"iSII    Wild  Fui  l)e;irer  Manac;cmcm  and  Conservation  in  North  America    »    Species  Manai^cmciu 


Fig.  4.  Howard  Hash  holding  an  immobilized  wolverine.  Note  the  light-colored 
patch  on  the  belly  that  marks  the  location  of  the  ventral  abdominal  gland.  (Photo: 
S.  Hash.) 


those  of  martens  (Hall  1926).  However,  the  ventral  glands  of  the 
wolverine  have  not  been  studied  in  detail. 

The  social  behavior  of  wild  wolverines  resembles  that  of  other 
solitarv.  intrasexuallv  territorial  carnivores  (Powell  1979,  Magoun 
1985).  These  animals  are  primarily  solitary  except  during  the 
breeding  season  and  the  spring-fall  period  associated  with  the 
rearing  of  young.  Occasionally,  two  or  more  adult  wolverines, 
apparently  family  members,  mav  travel  together  during  the  win- 
ter or  spring.  However,  J.  Whitman  (pers.  commun.)  argued  that 
during  late  spring  in  Alaska  adult  pairs  are  probably  breeding 
pairs  and  not  familv  associations.  Obser^-ations  of  wolverines  in 
.Montana  yielded  onlv  one  record  of  two  adult  wolverines  travel- 
ing together  during  winter  deep-snow  conditions  and  about  15% 
of  observ  ations  described  two  or  more  wolverines  in  summer  or 
fall  familv  groups  (H.  Hash,  unpubl.  data).  Bee  and  Hall  (1956) 
reported  17  of  20  observ  ations  of  solitary  animals,  2  of  pairs,  and 
1  of  three  animals.  Wolverines  apparently  do  not  engage  in  any 
t\  pe  of  cooperative  hunting. 

Ewer  (1973)  stated  that  male  wolverines  appear  to  be  territo- 
rial, excluding  other  males  from  their  home  range  but  permitting 
females  to  enter.  Krott  (1959)  stated  that  females  are  mutually 
mtolerant  within  territories  but  that  more  tlian  one  female  may 
occur  within  the  tvpically  larger  territories  of  the  males.  Powell 
( 1979)  examined  the  general  spacing  patterns  of  mustelids  and 
found  that  they  used  designated  intrasexual  territories  where 
males  are  territorial  against  males  and  females  against  females, 
with  extensive  territory  overlap  between  sexes.  However,  Schaller 
1 1972)  and  Macdonald  ( 1980)  pointed  out  that  territorialitv  is  dif- 
ficult to  measure  tor  most  carnivores  and  therefore  is,  at  present, 
a  less  useful  measure  than  home  range  Magoun  (1985)  docu- 
mented the  exclusive  use  of  summer  home  ranges  bv  adult  female 
wolverines  in  northwestern  Alaska.  However,  data  were  insuffi- 


cient to  determine  if  adult  male  home  ranges  overlapped;  over- 
lap did  occur  between  adult  and  juvemle  males.  In  souih  central 
.\laska,  (Gardner  ( 1985)  found  a  van,  ing  amount  ot  range  overlap 
between  two  resident  males,  between  a  juvenile  and  a  lesident 
adult,  and  between  a  transient  adult  and  a  resident  adult.  The 
percentage  of  overlap  was  least  between  the  adults,  in  espcctive 
of  residential  status.  Wolverine  home  ranges  frequently  over- 
lapped between  individuals  with  unknown  residential  status  of 
the  same  and  opposite  sex  in  .Montana  (Hornocker  and  Ha.sh 
1981 ).  The  aggressive  defense  of  territories  was  essentiallv  nonex- 
istent in  Montana  wolverines;  however,  extensive  scenting  and 
marking  behavior  appeared  to  be  a  social  mechanism  to  main- 
tain individual  spacing  in  time  (Koehler  et  al.  1980).  Wolverines, 
especially  adult  males,  have  home  ranges  that  are  much  too  large 
to  actively  defend,  and  regimented  tcrritorialism  would  be  detri- 
mental in  terms  of  energy  balance  to  an  animal  that  depends  on 
widespread  carrion  for  much  of  its  food  source  (Hornocker 
etal.  1983). 

Hornocker  and  Hash  ( 1981)  suggested  that  a  social  sv-stem  that 
enables  greater  flexibility  of  movement  to  carrion  and  other  food 
sources  would  be  a  more  successful  strategy  for  wolverines.  They 
also  suggested  that  high  mortality  rates  contributed  to  a  lack  of 
regimented  territorial  behavior  by  eliminating  enough  animals 
to  impart  a  "state  of  flux"  (i.e.  by  removing  individuals  before 
they  could  establish  tenure).  Similarly,  comparatively  uncx- 
ploited  populations  of  Idaho  mountain  lions  showed  a  highlv 
refined  svstem  of  tcrritorialism  (Hornocker  1969.  Seidcnstickcr 
et  al.  1973),  whereas  individuals  in  heavily  exploited  populations 
were  not  territorial  at  all  (Hornocker  1976).  Gittleman  and  Har- 
vey (1982)  showed  that  home  range  size  increases  with  metabolic 
needs  and  that  carnivores  with  a  large  proportion  of  flesh  in  their 
diets  have  particularly  large  home  ranges. 

Wolverines  are  primarily  nocturnal  but  may  be  active  during 
daylight  hours  (Jackson  1961,  Wilson  1982).  Magoun  (198,i) 
noted  greater  activity  during  the  middle  of  the  long  summer  da« 
at  far  northern  latitudes  in  conjunction  with  ground  s(]uirTd 
activity.  Most  of  the  wolverine  activity  observed  during  the  Mon- 
tana study  occurred  at  night  (Hornocker  and  Hash  1981).  Krott 
(1960)  described  a  continuous  activirv'  cycle  comprised  of  alter- 
nating periods  of  activitv  and  sleep  3-4  hours  long  that  may  be 
disrupted  by  inclement  weather,  when  more  sleeping  occun. 
Hunger  may  also  disrupt  the  cycle  and  cause  extended  periods  of 
activity.  Wolverines  are  active  vear-round  throughout  their  range 
and  are  nonmigratory. 


MANAGEMENT 

The  wolverine  has  been  heavily  exploited  by  humans  thnnighoul 
much  of  its  holarclic  range.  The  species'  unique  and  valuable  fut 
its  predation  (especially  on  wild  and  domestic  animals  in  Eur 
asia),  and  its  raiding  of  traplines,  food  caches,  camps,  and  cabin* 
have  resulted  in  virtually  unlimited  hunting  and  trapping 
sons  and  even  the  payment  of  bounties  (Hornocker  and 
1981).  The  primary  impacts  of  exploitation  in  .North  •'^'"^^ 
apparendv  occurred  from  about  1840  to  1925.  as  manifested^ 
range  reductions  and  extirpation  from  many  areas  (.Ncwhy 
Wright  1955. Jackson  1961,  Newby  and  McDougal  1964.  Van  ZV" 
de  Jong  1975).  Early  management-related  activities  P"'"|*"2 
consisted  of  recording  and  monitoring  the  han  est  of  wohen^ 
bv  hunters  and  trappers.  Few  conservation  measures  were  ""P"v 
mented  prior  to  the  1960s.  Totally  protective  rcgulatioiu 
been  adopted  bv  Jurisdictions  where  the  species  ap[)car5  lo^ 
reoccupying  its  historical  range  However,  few  Jin  isdiction* 
developed  specific  wolverine  management  plans  or 
objectives  (Munroe  and  Jackson  1979).  Most  management^ 
garding  seasons  and  regulations  have  been  bascii 
harvest  data,  best  professional  judgement.  s«" 
information,  and  the  results  of  limited  research  pn>)<^'<^'* 
ducted  in  specific  areas.  <»«• 
A  general  lack  of  management-oriented  '"^""^'"'""'^jfiydl 
largely  because  wolverine  populations  are  iiiheieiuh^ 
and  expensive  to  studv  Densities  are  relativclv  low  j^^m^. 
verine  occurs  in  some  of  the  most  inaccessible  arc.is 
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|i(  a.  riic  cxtrciiK'lv  lari^c  home  ranges  make  radioielcmctrv 
l  essitN  in  order  to  maintain  leasonable  contact  willi  study 
lals.  Aerial  monitoring  )C(|iiiiements  further  complicate 

Icii  efforts.  Wolxerine  popul.itions  seldom  warrant  high  pri- 
Ml  the  agenda  of  w  ildlife  agencies  charged  with  managing 
i\  species. 

Ipg  and  Aging  Techniques 
cxing  of  wolverines  is  straightforvvard  because  the  genitalia 
oth  sexes  are  apparent  on  the  live  animal,  carcass,  or  pelt 

I methods  of  assigning  sex  are  primarily  based  on  sexual 
■phism.  Magoun  (1985)  studied  a  collection  of  535  Alaskan 
i.rine  skulls  and  determined  that  the  condylobasal  length 
sureincnt  can  be  used  to  separate  males  from  females;  only  a 

»\erlap  occuired,  A  successful  technique  for  determining 
ised  on  the  cross-sectional  area  of  the  lower  canine  teeth  has 
applied  to  black  bears  {Ursus  amencanus)  by  Sauer  et  al. 
i6)  and  to  bobcats  by  Friedrich  et  al.  (1983).  This  technique 

Irobably  be  successfully  used  to  sex  wolverines, 
inuli  in  the  cementum  of  teeth  probably  provide  the  most 
ate  means  for  determining  year-class  of  most  mammals 
^on  and  Taber  1980).  Rausch  and  Pearson  (1972)  concluded 
^vhile  reproductive  organs,  long  bones,  and  cranial  sutures 
Ided  an  adequate  separation  of  young  of  the  \ear  10-11 
Ihs  of  age  or  less,  only  cementum  deposition  provided  a  reli- 
'  estimate  of  age  be\ond  1  )ear.  Weight  of  the  baculum  was 
°r  and  less  expensive  to  use  than  the  cementum  technique 
inore  accurate  than  the  long  bone-cranial  ossification  tech- 
fp.  However,  Rausch  and  Pearson  (1972)  believed  that  mate- 
for  this  method  would  be  no  easier  to  obtain  than  for  the 
lenmm  annuli  method.  Dry  lens  weight  was  judged  unsuit- 
■for  determining  age  (Rausch  and  Pearson  1972).  D.  Palmis- 
|)  (pers.  commun.)  determined  that  annuli  in  wolverine 
ines  are  readable  to  an  age  of  6-8  years,  beyond  which  annuli 
ome  generally  indistinct.  Johnston  and  Watt  (1981)  described 

ret  method  of  obtaining  annuli  counts  from  undecalcified, 
ined  sections  of  carnivore  canine  teeth  that  can  probably  be 
ilied  to  wolverines,  D.  Palmisciano  (pers.  commun.)  applied 
foramen  diameter  method  described  by  Crowe  (1972)  for 

Iats  to  a  sample  of  Montana  wolverine  teeth  previously  aged 
inuli  counts  and  determined  that  the  ratio  of  the  overall 
m  diameter  to  the  inside  diameter  of  the  longitudinal  pulp 
al  gives  a  valid  year-class  up  to  age  three.  Whitman  et  al.  (1986) 

(body  weight,  o\erall  condition  of  teeth,  general  physical 
ition,  and  physiological  signs  of  aging  as  criteria  to  classify 
Mobilized  live  animals  or  carcasses  as  juveniles,  young  adults, 
lits.  or  old  adults.  Magoun  (1985)  estimated  the  ages  of  live- 
m)cd  wolverines  using  several  criteria:  extracted  tooth  cemen- 
I  annuli.  general  condition  of  teeth,  length  of  teats  for 
Rles,  length  of  testes  for  males,  extent  of  scarring  and  wounds, 
1  observ  ations  of  breeding.  Based  on  the  timeof  vear  that  cap- 
■occurred,  wolverines  were  categorized  as  adults,  subadults, 
■\eniles.  Similar  factors  were  used  to  categorize  24  animals 
■ied  in  Montana:  extensive  tooth  wear  and  breakage  were  gen- 
llv  e\  idem  in  what  appeared  to  be  old  adults  (Hornocker  and 
±  1981). 


nsusing  and  Estimating  Population  Numbers 

^t  conventional  methods  that  have  been  successfully  used  to 
ms  population  numbers  of  furbearers  present  difficulties 
pi  applied  to  the  wolverine  .Actual  counts,  sample  counts,  and 
nsect  counts  are  essentialK  precluded  bv  naturally  low  densi- 

1^  reclusive  and  nocnirnal  habits,  habitation  of  remote  and 
>ted  areas,  and  widespread  distribution.  \'arious  mark- 
ptiire  methods  would  require  an  impractical  trapping  effort 
capture  a  \alid  sample  because  of  low  densities,  low  capture 
rcss,  and  logistical  constraints. 

Il'e  most  satisf  actory  estimates  of  wolverine  population  niim- 
have  been  obtained  in  conjunction  with  extensive  radiotele- 
research  projects.  Home  range  size  and  degree  of 
'lusi\  itv,  population  structure,  and  inark-recapture  data  were 


used  to  derive  estimates  of  population  numbers.  Based  on  an 
.i\cragc  female  summer  nmgc  of  94  km-  (36  nnles-').  a  male  home 
range  of  ()25  km-  (211  miles'),  and  a  reproductive  nite  of  0.6  kits/ 
vear/fem.ile.  .Magoun  ( 1985)  calculated  a  resident  fall  po|Hilation 
of  821  wolverines  for  a  specific  manageirienl  unit  in  .\Liska. 
Hornocker  and  Hash  1 1981 )  combined  data  from  radio  tnicking. 
mark-recapture,  and  snowtracking  to  estimate  a  minimum  pop- 
ulation of  20  wolverines  on  their  1,300-knr  (.502  miles-)  study 
area,  a  density  of  one  animal/65  km-  (25  miles').  Satisfactory  esti- 
mates of  wolverine  numbers  could  probably  be  derived  by  care- 
fully extrapolating  density  values  to  other  areas  with  similar 
habitat,  food  resources,  harvest  pressure  and  yield,  and  general 
predator-prey  ecology.  Extrapolation  would  be  greatly 
enhanced  by  companion  indices  such  as  track  counts  or 
bait-station  survev's. 

A  procedure  for  estimating  hanest  rate  and  associated  popu- 
lation size,  which  uses  data  on  differential  hanest  by  sex-  and  age 
categories  as  well  as  information  on  accumulated  harvest  effort, 
has  been  described  by  Fraser  (1976),  Paloheimo  and  Fraser 
(1981),  and  Fraser  et  al.  (1982).  The  method  considers  the  pro- 
gressive decline  of  males  relative  to  females  because  of  unequal 
harvest  vulnerability  of  the  sexes  in  population  cohorts  with  ini- 
tial sex  ratios  of  1:1.  The  fundamental  assumption  supporting 
this  technique  is  that  harvest  changes  sex  ratios  with  age;  however, 
initially  balanced  sex  ratios  and  nonharvesi  mortality  are  also 
assumed.  Since  disproportionate  harvests  distinctly  occur  in  wol- 
verine populations  (Rausch  and  Pearson  1972,  Hornocker  and 
Hash  1981,  Magoun  1985),  this  method  can  probably  be  applied 
to  wolverines  successfully  Fraser  et  al.  (1982)  cautioned  tliat 
changes  in  harvest  mediods  or  timing  affect  the  difTerential  vul- 
nerability of  the  sexes  and  the  validity  of  the  estimation  method. 

Golden  (1986)  conducted  aerial  flirbearer  track  counts  in 
Alaska.  Because  wolverine  tracks  and  trails  are  distinctive,  aerial 
surveys  can  probably  be  applied  to  unforested  noriliern  areas  to 
obtain  estimates  of  wolverine  numbers.  However,  Hornocker  and 
Hash  (1981:1300)  stated:  "Regional,  rather  than  local,  popula- 
tions must  be  considered  in  any  management  program....  By  trav- 
eling widely  in  a  short  period  of  time,  individual  wolverines  give 
a  false  impression  of  abundance  Tracks  encountered  in  widely 
separated  major  drainages,  often  divided  by  high  mountain 
ranges,  may  in  fact  be  made  by  the  same  individual.  This  should 
be  taken  into  account  when  unit  or  area  harvest  regulations 
are  set" 


Estimating  Population  Growth 

Valid  estimates  of  changing  population  numbers  for  most  wild- 
life species  are  best  derived  by  several  complementary  tech- 
niques that  assess  fecundity  and  monality.  and  which  serve  to 
check  and  improve  final  results.  Although  few  of  the  various 
methods  used  to  successfully  monitor  population  growth  in  fur- 
bearer  populations  hav  e  been  applied  to  wolverines,  some  of  the 
techniques  may  be  practically  applied  to  this  species  with  litde  or 
no  modification. 

Widespread  and  long-term  radiotelemetry  investigations  can 
yield  excellent  information  on  survival,  density,  and  reproduc- 
tion (Hornocker  and  Hash  1981,  .Magoun  1985);  however,  inher- 
ent economic  and  logistical  constraints  render  them  largely 
impractical  as  a  management  tool  for  the  sustained  assessment  of 
wolverine  population  parameters. 

The  most  reliable  information  on  fecundity  is  obtained  from 
the  analysis  of  female  reproductive  tracts  acquired  from  har- 
vested animals.  The  tracts  can  be  examined  for  corpora  lutea  and 
placental  scars  (W'right  and  Rausch  1955,  Greer  and  Palmisciano 
1982,  Magoun  1985).  Placental  scars  persist  for  1  year  or  more  but 
become  progressively  less  distinct  following  birth,  and  bleaching 
and  clearing  techniques  may  be  required  (Wright  and  Rausch 
1955).  Counts  of  corpora  lutea  accurately  reveal  the  number  of 
ripe  ova  or  eggs  released  from  the  ovary  during  estrus,  which 
translates  into  an  estimate  of  litter  size  at  birth.  Counts  of  placen- 
tal scars  combined  with  counts  of  corpora  lutea  provide  a  more 
reliable  estimate  of  fecundity  (  Johnson  and  Holloran  1985)  par- 
ticularly for  wolverines,  which  may  not  produce  litters  every  year 


L'    W  ild  FurbcartT  Manat^cmcnt  and  Conservation  in  North  America    ♦    Species  Manairenient 


Iilii^lob  I'.'l)').  Hdi  Mockcr  and  Hash  1981).  Rccniitincnt  can  be 
cNtiniatcd  b\  appKmg  (]uaiititati\e  sur\  i\ai  data  to  basic  lectin- 
(iit\  mcasiiies.  Mairouii  ( I'.lcS'i)  obtaineti  sur\  i\al  rates  ol  1.7."  kits 

I per  liner  b\  dii  I'ctlv  obser\  iiit;  radiotagged  females. 
Indirect  nidices  proxide  more  feasible  means  of  moiiitoi im; 
changes  in  p()[)ulation  levels.  .A  modificalion  of  the  sceni  stalion 
vune\  (Linhart  and  Kiiowlton  1975.  Rouirhton  198'i.  Ronghton 

I and  Sweenv  1982.  Conner  et  al.  1983)  conducted  under 
snou  tracking  conditions  is  suitable  for  wolverines,  which  icadilv 
\  isit  winter  bait  stations.  A  linear  transect  of  bait  stations  located 
at  intervals  of  15-20  km  (9-12  miles)  will  reduce  the  possibility  of 
sevenil  stations  being  v  isited  by  one  animal.  This  method  will 

IV  ield  an  index  of  the  relative  abundance  of  wolverines  ov  er  time, 
fhc  number  of  stations  per  transect  and  the  number  of  davs  over 
\\  hich  each  transect  is  v  isited  can  be  varied  to  determine  the  most 
ef  ficient  sampling  procedure  (Roughton  and  Sweeny  1982). 

I Depending  on  snow  cov  er  conditions,  s\-stematic  track  counts 
(Fig.  5)  inay  also  provide  information  on  the  relative  abundance 
of  wolverines  (.\Iauer  1985).  Zezulak  (1980)  reported  lliat  track- 
count  transects  conducted  after  fresh  snow  may  depict  changes 

I in  bobcat  population  le\els  more  accurately  than  scent-station 
survevs.  However,  wolverines  appear  to  be  much  more  responsive 
to  bait  or  scent  than  bobcats;  as  a  result,  bait  stations  mav  be  more 
usefiil.  Population  data  on  primary  food-source  species  should 
also  be  collected  in  conjunction  with  bait-station  or  track-count 
sunevs. 

Furbearer  population  trend  indices  are  frequently  main- 
tained by  monitoring  harvest  level  and  harvest  effort  data 
through  pelt  tagging  or  sealing,  trapper  mail  questionnaires,  fur 
dealer  transactions,  or  trapper  reports.  Because  the  total  wolver- 
ine harvest  is  comparatively  small,  this  inethod  should  be  quite 
feasible 

I  Knowledge  of  the  wolverine  is  likely  inadequate  to  enable 
realistic  computer  population  modeling  as  applied  to  manv 

'  other  species.  However,  this  method  will  become  more  applicable 
as  data  bases  and  knowledge  of  the  species  increase. 

Regulating  the  Harvest 

Wolverine  harvest  levels  are  difTicult  to  closelv  control;  howe\er. 
harvest  rates  have  remained  relatively  stable  The  incidental  take 


Fig.  5.  Track  of  a  wolvenne  in  fresh  snow.  (Photo:  H.  Hash.) 


of  this  s|)ccies  in  traps  primai  ilv  intended  lor  other  species 
accounts  for  part  of  the  lianesi.  Wolverines  .lie  dilficult  to 
release  in  good  condition  wiihout  sjjecial  fi]uipment  and  some 
arc  lost  through  uninteiitioii.il  captures.  The  wolverine  is  .ilso 
hunted  as  a  game  animal  throughout  parts  of  its  range.  H.irvesl 
.md  incidental  losses  aie  difficult  to  (iocumeiit  because  of  proc- 
essing delavs  and  possil)le  ]i<)Oi  compliance  with  tagging  regula- 
tions (as  reported  in  .\laska  bv  .\Iagoun  1985). 

Furbearer  harvests  are  regulated  bv  the  duration  and  timing 
of  open  seasons,  individual  trapper  limits,  and  geographic  har- 
vest quotas.  Pelt  tagging  or  registration  is  needed  to  prov  ide  cur- 
rent knowledge  of  numbers  hanested.  .-Maska  requires  that  all 
wolverine  pelts  taken  b\  trapping  be  sealed  within  30  davs  follow- 
ing the  closure  of  the  trapping  season  and  that  those  taken  bv 
hunting  be  sealed  within  tiO  da\s(Hinman  and  Kramer  1986).  .All 
wolverine  pelts  taken  in  Montana  must  be  tagged  within  10  davs 
after  season  closure.  Erickson  (1982)  suggested  that  rigorously 
enforced  pelt  registration  programs  were  particularly  applicable 
to  species  with  small  total  harvests. 

There  are  insufficient  data  to  properly  evaluate  whether  pop- 
ulations in  most  jurisdictions  can  sustain  present  harvest  levels; 
however,  in  .\laska,  an  apparent  decline  in  the  wolverine  harvest 
has  occurred  from  1971-72  to  the  present  (J.  Whitman,  unpubl. 
rep.,  .-Maska  Dep.  Fish  and  Game  1984).  Whitman  recommended 
that  the  trapping  season  be  reduced  to  enable  populations  to 
recover 

Live  Capture  Methods 

The  wolverine  is  a  difficult  animal  to  capture  and  handle 
humanely  without  special  equipment.  .-^  system  combining 
sturdy  live  traps,  a  portable  squeeze  chute,  and  prompt  iinmobili- 
zation  with  aqueous  ketaminc  hydrochloride  (Ketalar)  has  been 
successfully  used  (Hash  and  Hornocker  1980).  .Animals  were  cap- 
tured in  liv  e  traps  with  a  sliding  dropdoor  and  weatlierproof  trig- 
ger mechanism.  Traps  were  baited  with  approximately  1  kg  (2 
pounds)  of  fresh  meat,  and  a  visual  attractor  (a  piece  of  clodi)  was 
suspended  from  a  branch  or  pole  near  the  set.  On  capture  a  port- 
able squeeze  chute  made  from  metal  mesh  with  a  movable  top  sec- 
tion was  attached  to  mounting  lugs  adjacent  to  the  trap  door  The 
chute  was  co\Tered  with  cam  as  to  darken  the  interior  and  the  trap 
door  was  raised  to  enable  the  animal  to  move  into  the  chute  The 
door  and  the  moveable  top  section  of  the  squeeze  chute  were  then 
lowered,  forcing  the  animal  to  the  floor  until  drugs  could  be 
administered  vvith  a  jabstick  or  svxinge  Immobilization  usually 
occurred  within  5  min,  recovery  began  within  about  45  min,  and 
full  recovery  required  3-8  hours  (Hash  and  Hornocker  1980). 

Wolverines  were  immobilized  vviih  dosages  of  Ketalar  that 
ranged  from  17.2  to  25.5  mg/kg  bodv  weight  (Hash  and 
Hornocker  1980).  Generally,  dosages  of  less  than  16  mg/kg  did 
not  produce  adequate  periods  of  immobilization  and  dosages  of 
more  than  25  mg/kg  induced  immobilization  beyond  that 
required  for  normal  research  or  transpon  purposes.  Muscle 
relaxants  as  described  by  Ramsden  et  al.  ( 197(5)  or  general  tran- 
quilizers such  as  xvlazine  (Rompun)  might  be  carefully  com- 
bined with  Ketalar  to  reduce  muscle  rigidity.  .Moderate  muscle 
rigidity  and  excessive  salivation  vvere  noted  in  all  animals,  neces- 
sitating the  maintenance  of  an  adequate  airway  Wolv  erines  were 
positioned  to  facilitate  the  gravitational  flow  of  saliva  to  prevent 
aspiration.  Anesthetized  animals  were  particularly  susceptible  to 
sudden  tactile  stimulation,  so  all  were  handled  as  gendv  as  possi- 
ble Each  immobilized  animal  received  2  ml  bicillin  (Wveth)  pro- 
phvlactically,  and  no  animal  deaths  were  attributable  to  the 
effects  of  immobilization. 

Wolverines  have  been  immobilized  vvith  ketamine  (Hash  and 
Hornocker  1980),  a  combination  of  phencvclidine  and  proma- 
zine (Seal  and  Erickson  1969,  Seal  et  al.  1970),  and  a  combination 
of  etorphine  and  xvlazine  (Ballard  et  al.  1982). 

lirimobilized  animals  should  not  be  released  until  fullv  recov- 
ered, as  thev  are  susceptible  to  prcdation  and  accidents  (Fig.  6). 
Drugged  animals  were  removed  from  the  chute  tor  processing 
and  dilated  eves  were  covered  with  a  dark  cloth  to  prevent 
damage  and  reduce  sight  responses. 
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Fig.  6.  Fully  recovered  wolverine  released  from  a  live  trap  after  handling.  (Photo: 

H.Hash.) 


Wolverines  that  will  not  enter  a  live  trap  may  be  captured 
using  a  conventional  leghold  trap  with  padded  or  offset  jaws.  .A 
typical  cubbv  or  bait  set  mav  be  prepared  in  conjunction  with  a 
radiotelemetrv  transmitter  connected  to  the  trap  chain  so  that 
the  event  of  capture  is  known  immediately,  h  is  essential  to 
immobilize  and  remove  the  animal  from  the  trap  as  soon  as  possi- 
ble to  prevent  damage  to  the  foot,  leg,  and  teeth. 

Whitman  and  Ballard  ( 1984)  and  Magoun  1 1985)  successfullv 
captured  wolverines  with  cagelike  live  traps,  by  using  a  dart  gun 
from  a  helicopter  or  snowmobile,  and  by  darting  animals  in  caves 
or  snow  tunnels,  h  is  possible  to  capture  litters  by  digging  out  the 
den  site  (Pulliainen  1968;  R.  Belston.  C.  Garland,  H.  Kitchens, 
pers.  commun.).  This  is  an  arduous  task  and  is  not  always  success- 
ful because  of  rocks  or  other  obstructions. 

The  use  of  speciallv  selected  and  trained  trailhounds  mav  be 
useful  for  the  capture  and  handling  of  wild  wolverines,  much  as 
ihev  are  commonlv  used  to  capture  mountain  lions.  Jackson 
(1954)  stated  that  the  wolverine  is  easily  treed  by  a  barking  dog, 
\et  when  cornered  will  outfight  any  dog.  Animals  pursued  this 
way  will  climb  a  tree  or  stop  in  some  protected  site  and  thus  mav 
be  immobilized  with  a  dart  gun.  C.  Garland  (pers.  commun.* 
treed  a  Montana  wolverine  in  deep  snow  conditions  with 
trailhounds.  This  capture  method  has  not  been  widely  practised 
and  further  development  is  required. 

Economic  Importance 

The  wolverine  is  not  an  economicallv  important  furbearer  on  the 
international  market;  however,  pelts  are  often  \-alued  beyond  sale 
or  barter  in  manv  local  communities  of  the  Far  North,  especiallv 
among  Eskimos  and  Athabascan  Indians.  Recent  North  Ameri- 
can harvests  in  the  198(Js  have  been  approximatelv  1,200-1.800 
animals  annuallv  (Fig.  7).  From  1973-74  to  1981-82  the  average 
price  of  wolverine  pelts  was  exceeded  only  by  brown  bear  {L'rms 
aretes),  polar  bear  [U.  rnanlmus).  and  Ivnx  pelts,  and  occasionaliv 
bv  mountain  lion  pelts.  Howe\er,  because  of  low  numbers,  tiie 
total  \  alue  of  the  woi\  erine  harvest  is  smaller  than  that  of  manv 
furbearers  lObbard  et  al.  1987).  The  average  price  of  wolverine 
pelts  has  risen  greatlv  since  the  earlv  1960s  (Fig.  7).  Wolverine  fur 
is  primarilv  used  bv  local  and  native  enterprises  for  parka  rutts 
and  trim  for  outer  garments.  It  has  not  been  w  idely  sought  for 
fashi(jn  garments  bv  the  international  fur  industry;  but  the  full 
pelt  of  iJie  woKenne  is  highly  \-alued  as  a  trophy  when  processed 
into  a  nig  or  mounL 

Despite  a  reputation  for  being  a  nuisance  animal,  tlie  wolver- 
ine cannot  represent  any  serious  conflict  w  ith  human  interests, 
except  on  rare  occasions.  Its  overall  natural  low  densities  and 
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Fig.  7.  Sales  of  wolverine  pelts  in  Canada  (hatched  bars)  and  the  United  States 
(pre-1970,  open  bars;  post-1970,  stippled  bars).  Solid  line  shows  adjusted  average 
price  (1970  $CDN  =  1.0).  Source:  Obbardetal.  (1987). 


remote  distribution  provide  limited  opportunities  for  significant 
conflicts,  except  for  some  areas  in  .Alaska  and  possiblv  Canada. 
The  occasional  incident  is  rarely  serious  and  can  best  be  handled 
on  a  local  basis. 

CONCLUSIONS 

Recent  research  and  field  studies  have  improved  our  understand- 
ing of  the  woherine  .-Mlhough  considerable  progress  has  been 
made,  further  work  is  needed  to  test  and  de\elf)p  reliable  and 
practical  density  indicators.  Status  and  occuirence  verification 
programs  should  be  implemented  bv  jurisdictions  where  wolver- 
ines are  reported  or  suspected.  There  are  manv  areas  where  the 
range  is  uncertain,  but  general  reports  (Hornocker  1974,  Novak 
1975.  Johnson  1977.  Ko\-ach  1981,  Hoak  et  al.  1982,  Nead  et  al. 
1984)  have  indicated  reoccupancv  of  some  parts  of  its  historical 
range  where  suitable  habitat  occurs. 

Hunting  and  trapping  appear  to  be  the  primary  sources  of 
nionalitv  for  adult  wolverines,  as  the  species  has  few  natural  ene- 
mies. Wolverines  are  vulnerable  to  bait  trapping  because  their 
scavenging  nature  and  long-distance  travel  patterns  increase  the 
overall  probability  of  their  encountering  traps,  even  in  remote 
areas.  In  contrast,  females  with  newborn  young  are  limited  in 
their  ranging  and  foraging  and  as  a  result  become  especiallv  vul- 
nerable to  easily  obtained  trap  baits  (Hornocker  and  Hash  1981 ). 
Bait  trapping  for  all  species  should  be  prohibited  in  areas  where 
expansion  of  wolverine  populations  is  desired.  Harvest  seasons 
should  be  closed  during  late  winter  and  early  spring  (Feb-Apr)  to 
protect  females  with  kits.  Wolverines  are  susceptible  to  traps 
intended  for  other  species;  any  set  made  for  a  coyote,  lynx, 
bobcat,  or  wolf  can  effectively  take  a  wolverine 

Much  of  the  general  wolverine  population  decline  and  extir- 
pation that  occurred  during  the  late  1800s  and  early  1900s  on 
manv  ranges,  particularly  the  conterminous  United  States,  has 
been  attributed  to  overtrapping  and  habitat  degradation.  It  is 
essential  that  the  harvest  of  a  species  with  a  naturally  low  density 
and  relativelv  low  reproductive  potential  be  monitored  closelv. 
.Anv  actual  or  contemplated  haiAest  program  should  be  directed 
onlv  towards  viable  populations  that  are  producing  surplus  ani- 
mals. General  populations  or  localized  subpopulations  that  are 
expanding  their  ranges  or  that  are  in  the  process  of  reestablish- 
ment  should  be  fuUv  protected.  .•\reasof  the  wolverine's  historical 
range  with  suitable  habitat  which  are  currently  vacant  or  only 
occasionally  occupied  would  be  ideally  suited  to  reintroduction 
programs.  Healthv  wild  wolverines  should  be  released  at  a  ratio 
of  tvvo  or  four  females  per  male,  which  would  facilitate  the 
restoration  of  this  species  in  areas  that  can  suppoil  v  iable  w  ild 
l^opulations. 

The  future  of  the  wolverine  appears  bright  The  species  has 
surv  ived  the  pioneer  periods  of  unregulated  trapping,  hunting. 
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Iiiici  |)ic(iait)r  (onuol.  .ictelcraicd  and  ines|)()nsil)lc  natural 
cs()inccde\cl(>|)incMit.  and  widespread  luil)iiat  degradation.  I  he 
(losi<jination  ol  \asi  national  park  and  wilderness  areas  has 
';ieatl\  hciietited  the  \v()l\erine  Our  sweater  awareness  and 

|csp(insil)ilii\  towarti  en\  ii onniental  issues  and  threatened  spe- 
ICS  w  ill  favor  the  siua  i\al  of  the  wolverine,  as  well  as  nianv  other 
w  ildlife  species.  CarctuUv  regulated  har\est  programs,  the  iniple- 
mentation  ot  refined  monitoring  techniques,  appropriate 

Ii  eintioduction  prognims.  and  the  presentation  of  adequate  suit- 
able habitat  should  ensure  the  survival  of  the  wolverine  for  future 
generations. 
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IMMOBILIZING  WOLVERINES  WITH  KETAMINE  HYDROCHLORIDE 


Little  information  on  capture  or  han- 
dling techniques  for  wolverines  (Gulo 
gulo)  is  ax'ailable.  The  development  of  a 
safe  immobilization  procedure  was  es- 
sential to  the  success  of  a  study  of  this 
aggressive  species. 

Other  researchers  have  used  ketamine 
hydrochloride  to  achie\'e  various  planes 
of  anesthesia  in  several  wildlife  species 
(Dolensek  1971,  Bigler  and  Hoff  1974. 
Haupert  and  Lindeen  1974).  Ramsden  et 
al.  (1976)  reported  successful  use  of  this 
drug  on  mink  {Mustela  vison). 

METHODS  AND  MATERIALS 

Wolverines  were  captured  in  barrel- 
type  traps  on  a  4,900-km-  study  area  pri- 
marily composed  of  the  South  Fork  of  the 
Flathead  Ri\  er  Drainage  in  northw  estern 
Montana.  All  animals  were  captured  and 
processed  during  deep-snow  field  con- 
ditions from  earlv  1974  through  April 
1977. 

Aqueous  ketamine  hydrochloride  ("Ket- 
alar";  Parke,  Davis  &  Co.)  is  a  quick-acting 
drug.  Collins  (1976)  described  its  action 
as  producing  a  peculiar  state  of  uncon- 
sciousness in  which  the  patient  appears 
not  to  be  asleep  or  anesthetized,  but  rath- 
er "disconnected"  from  his  surroundings. 
Pharmacologic  studies  in  man  support 
the  observation  in  laboratory  animals  that 
the  anesthetic  effect  of  ketamine  is  high- 


ly selective.  Association  pathways  in  the 
brain  apparently  are  blocked  first.  The 
drug  affects  the  neocorticothalamic  sys- 
tem intensi\  ely,  followed  by  obtundation 
of  the  reticular-activating  and  limbic  sys- 
tems. Ketamine  seems  capable  of  stimu- 
lating some  areas  (medulla  and  limbic 
system)  of  the  brain  while  simultaneous- 
ly depressing  another  (cortex).  These 
changes  were  interpreted  to  represent 
depression  of  the  thalamoneocortical  sys- 
tem and  concurrent  activation  of  the  lim- 
bic system;  therefore,  functional  disso- 
ciation of  the  2  brain  areas  results. 

Ketalar  (100  mg/ml)  was  administered 
by  intramuscular  injection  into  the  hip 
area.  A  rigid  jabstick  in  conjunction  with 
3.0-ml  s\'ringes  and  18-gauge,  2.5-cm- 
long  stainless-steel  needles  was  used  for 
drug  delivery.  .\\\  animals  were  admin- 
istered 2  ml  of  bicillin  (Wyeth)  prophy- 
lactically. 

Captured  animals  were  transferred 
from  barrel  traps  to  a  connectable 
squeeze  chute,  .\nimals  entered  the 
chute  more  readily  from  the  trap  if  the 
interior  was  darkened  with  an  opaque 
cover.  Upon  entry,  the  cover  was  re- 
mo\ed  and  the  mobile  top  lowered  and 
secured  to  restrain  the  wolverine.  The 
animal  s  weight  was  estimated  and  the 
calculated  dosage  administered  prompt- 
ly. Once  immobilized,  all  animals  were 
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Table  1 


Shoht  Communications 

Immobilization  elfects  ot  ketamine  hyorochloride  on  wolverines  in  Montana.  1974-77 


Ht  *-iiimsf  iiiUT\.il  'Miiii 

w  x^fiKht  Dnie  (jii's.iire  '.od\  «1  Onset  ol  Imnniliili 

ikc'  int!)  nie  ke'  Ut  ellcfts       mnnnliiliz.ition  .'.ition 


Male               10.89  2.30  21.12 

10.89  250  22.96 

11.34  250  22.05 

11.79  250  21.20 

11.79  250  21.20 

13.60  240  17.65 

13.60  300  22.06 

14.52  250  17.22 

X                  12.30  252.5  20.68 

Female             6.35  150  23.62 

6.80  140  20.59 

7.23  160  22.13 

7.26  130  17.91 

7.26  1.50  20.66 

7.26  150  20.66 

7.26  160  22.04 

7.26  160  22.04 

7.26  160  22.04 

7.26  160  22.04 

7.71  160  20.75 

7.71  160  20.75 

7.71  200  25.94 

8.16  190  23.28 

8.62  180  20.88 

8.62  220  25.52 

9.07  200  22.05 

9.53  200  20.99 

i                   7.68  168.33  21.88 
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35 
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30 
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30 
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20 

18 
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,5 

36 

28 
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4 

18 

16 

2.12 

4.12 

28.40 

28.37 

4 

5 

Pi} 

75 

1 

3 

62 

40 

2 

3 

35 

40 

2 

4 

26 

15 

2 

5 

40 

71 

4 

5 

30 

32 

1 

3 

51 

40 

2 

5 

50 

35 

1 

3 

55 

60 

3 

4 

34 

24 

3 

4 

47 

40 

2 

3 

45 

60 

2 

4 

47 

70 

1 

3 

68 

80 

2 

5 

42 

45 

3 

4 

39 

61 

1 

3 

27 

20 

1 

2 

38 

25 

2.05 

3.83 

44.28 

46.28 

weighed  accurately.  All  wolverines  were 
held  in  a  portable  enclosure  until  com- 
plete recover\'  had  occurred  before  being 
released.  Full  recovery  required  3-8 
hours. 

RESULTS  AND  DISCUSSION 

Fifteen  wolverines  were  each  immo- 
bilized once,  1  female  7  times,  and  1 
male  twice,  for  a  total  of  24  immobiliza- 
tions of  17  animals  (Table  1).  The  Ist-ef- 
fects  interval  was  measured  from  the 
time  of  injection  until  aggression  dimin- 
ished. The  onset  of  immobility  is  the  total 
time  until  the  animal  can  be  handled 
safely.  Immobility  is  the  period  when 
handling  is  safe,  and  is  terminated  by  in- 


creasing acti\'it\'  and  signs  of  aggression. 
The  recovery  period  begins  with  termi- 
nation of  the  safe-handling  period  and 
ends  when  all  faculties  apparently  are  re- 
gained. 

Considering  comparable  estimated 
mean  dosages,  the  initial  effects  and  on- 
set of  immobilitv'  intervals  were  relative- 
ly constant  among  all  individuals.  .Mean 
duration  of  immobility  and  recovery  in- 
ter\'als  of  individuals  of  like  se.xes  were 
comparable  (Table  1).  Male  wolverines 
e.xhibited  shorter  periods  of  safe  han- 
dling with  a  mean  anesthesia  inde.x  (In- 
dex =  mean  mobility  interval/mean  dos- 
age [mg/kg])  of  1.37  minutes/ml  compared 
to  a  value  of  2.02  minutes/ml  for  females. 
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The  hicher  dosatjes  intensified  inactiva- 
tion  and  extended  all  interv  als  without  de- 
tectable clinical  responses.  Immobilized 
\vol\  erines  displayed  nystagmus  and  pu- 
pil dilation.  The  eyes  were  covered  with 
a  dark  cloth  to  pre\  ent  eye  damage  from 
sunlight  or  to  prevent  the  animal  from  re- 
sponding to  the  sight  of  researchers. 

Wol vermes  were  immobilized  success- 
fully with  varying  dosages  of  Ketalar  that 
ranged  from  17.22  to  25.52  mg/kg  body 
weight  (Table  1).  Generally,  dosages  be- 
low 16.00  mg/kg  did  not  produce  ade- 
quate periods  of  immobility.  Dosages 
above  25.00  mg/kg  induced  immobiliza- 
tion e.xtending  beyond  that  required  for 
investigational  procedures.  If  surgical- 
plane  anesthesia  is  required,  dosages 
somewhat  above  the  maxima  for  each  sex 
in  Table  1  are  indicated.  Muscle  relax- 
ants as  described  by  Ramsden  et  al. 
(1976)  might  be  combined  carefully  with 
Ketalar  to  overcome  muscle  rigidity.  An 
adequate  airway  must  be  maintained. 

The  1st  apparent  effects  of  Ketalar  on 
wolverines  are  a  brief  excitation  period 
followed  by  loss  of  aggression  and  coor- 
dination. The  reaction  progresses  to  an 
apparent  state  of  catalepsy  in  which  the 
animal  is  unconscious,  but  still  responds 
to  painful  stimuli.  Laryngeal  and  pharx  n- 
geal  reflexes  are  unimpaired.  Moderate 
muscle  rigidity  and  excessi\e  salivation 
were  noted  in  all  animals.  Wolverines 
were  positioned  to  facilitate  gravity  flow 
of  saliva  and  to  avoid  aspiration.  Anes- 
thesized  animals  were  particularly  sus- 
ceptible to  sudden  tactile  stimulation, 
and  repeated  stimulation  produced  mus- 
cle spasm.  All  animals  were  handled  as 
gently  as  possible. 


.No  wolverine  died  as  a  result  of  ad- 
ministering Ketalar,  and  the  drug  pro- 
duced satisfactory  results  with  no  appar- 
ent ill  effects. 
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HORNOCKER.M.G..  and  H.S.  Hash,  1981 .  Ecology  of , he  wolvenne  .n  nonhwester.  Montana.  Can  J  Zool  59- P86  1301 

A  populanon  of  wolverines  was  studied  in  nonhwestern  Montana  for  5  vears  (197^-1977)  T^eLT 
captured  in  live  traps,  individually  marked  and  r^-le-ic^H  T.n        a    ,    >"^^  Twenty-four  wolverines  ucit 

fined  w„h  radio  transmitters  and^Tret",  n f.^rf  mad  ovt?4t;;":en:7'A  m,!' 

estimated  for  the  1300-km-  area,  or  one  wolverine  ocr  SZ^  r^.        f  minimum  population  size  of  20  wa, 

maintained  bv  monalitv  and  disper^l  ^tXrmes  util  eH  ib,'  ^^^P°P"'^"°"  Relieved  stable.  This  stability  uas 
affected  bv  n'vers.  resen'oirs  h  ehwavs  or  Liorr^oun  .,n  X  ''''  '""^  '^'P'  n« 

was  422  and  388  kn.^  re^ecnv^lv  NVohlX^^  ■ '''''     "^'^       ^^^^'^  -°'^enn« 

frequent  long  movements'o  o  her'arls    „  "  ,      ^^^^^^^^  g.ven  area,  but  several  individuals  of  both  sexes  n.ack 

individuals  of  the  same  and  opposite  sex  Terr  tor"a  de^"  ^1^^^^        T     '°  overlapped  between 

spacmg  in  time  but  not  area.^  wlennes  aP^^^^^^^^^^ 

strongest  in  summer.  In  Montana  w  lder^e  sTbTat  c^^  '^^  >'^^=  "^'^ 

secure  wolverine  populations  in  the  foiseTabie  fmure       '  ™"  '^"^  ^^^"''^  P--de  for 

HOKNOCKER  M.  G   et  H.  S.  Hash.  1981.  Ecology  of  the  wolverine  in  nonhwestem  Montana  Can  J  Zool  .9-  P86  1301 
Une  population  de  gloutons  aete  etudiee  durant  5  ans  ( 197^-1977^  d.n.  i.  nnrw         a  1286-1301. 
ii€  captures,  marques  et  relaches.  Dix  de  ces  mdividus  on  etd^alre^^^^^^^^^^  ^'"g'-'l"^'^^  S'^^'ons  om 

ont  pu  ete  relocalises  576  fois  au  cours  d'une  oeriode  de  4       t  Z     ,  '  f °"' d'emetteurs-radio et 

1300  km\  son  1  glouton  par65  kS  La Vonu^^t  o^^^^^^^^  population  minimaie  a  ete  est.mee  a  20  gloutons  dans  Taireck 

gloutons  utilisent  des  aires^el  tlementSu  ^lL  d^^^^  "  cette  stabilite  est  assuree  par  la  monalite  et  la  dispersion.  Les 
d-eau.  ni  par  les  reservoirs.  mT^Tes  o  es  ;^^-,^^  ^ont  affectees  n.  p^  les  cour. 

moyenne  d'un  male  est  de  42  ^bn'  e  celle  H  -  ^    >>   ^  '"ontagnes  imponantes.  L'aire  vitale  annuel!: 

plusieurs  individus  des  deux  sexesTon  sou  ent  des  ,  cnr       h  ^'^^'^  '  ""^       <^onnee,  mais 

toujours  a  la  meme  aire.  Les  a  es",       de  ^^^'^  ^^"^  ^'^"tres  regions,  Les  gloutons  retoument 

ne  font  aucune  defense  de  e^oirfus  PloutonrZ^^^^  """J °"  '^^  '^"^  °PP°^"    chevauchent,  Les  gloutons 

temps  et  non  dans  Fesp^e  Ts'^^n  S'r  les luv-"'"  h      '"'1^"  ^^"^  ^""^^^  respacemenfdans  Ic 

mamfeste  sunout  durant  i  J  o  'Tli  M^^^^^^  "  ''^  "^^'^  "^^'^        selection  ^ 

devraient  assurer  la  su. ' 'des  po^lLt^r^^^^^^^^^^  ^  P'-  ^^tes  sur  les  captures 

[Traduii  par  le  joumal) 

Little  ,s  liainen  ,968;  Myrberget  1970).  Krott  (1959)  studied 

\.r.lJ  ,  V"  population  ecology  of  the    semitame  wolverines  in  Sweden.  Most  wolvenne  siu- 

argest  terrestnal  mustelid  (Gulo  gulo).  Althoueh  the  dies  in  North  Amenca  have  dealt  with  the  species' 
.n!mnlH?^''!.^'''TP°'^''''^"^^'^''^'^''""^'shave    breeding  biology  and  other  information  earned  from 

v7n  7vn  hIV'    ^rJy'"""            ""'"'"^  h^^''^^-  *^'^"Sht  and  Rausch  1955;  Kunen^and  Rausch 

van  Z>  11  de  Jong  ( 1 975)  states  that  the  reason  for  this  is  '  959;  Wiight  1 963;  Fausch  and  Pearson  1 97^) 

re^stnrtPH  rnT"         ""^ommon.  highly  mobile,  and  Authors  of  recent  papers  dealing  with  the  wolvennes" 

the  ro  ,nrr^  Q    more  remote  and  inaccessible  parts  of  status  and  distnbution  all  have  pointed  out  the  dearth  of 

V.      u          studies,  mainly  utilizing  snow  track-  information  in  the  literature  (Nowak  1973-  Daee  and 

HpoI     X  r''^                  ^■^'P'"^  '955.  cited  Campbell  1974;  United  States  Fish  and  Wildhfe  Sendee 

by  Heptner  and  Nas.mov.tch  1967;  Haglund  1966;  Pul-  1974;  van  Zyll  de  Jong  1975).  All  urge  the  inception  of 

—   ecological  research,  Dagg  and  Campbell  (1974)  state 

Lontnbution  of  the  Idaho  Cooperative  Wildlife  Research  "^'"lost  nothing  is  known  about  the  densitv  of  wolvenne 

DeLnf.  ,       ^'''tV''''*''"'^^'''^'^^  populations  in  Nonh  Amenca  or  about  their  exact 

W  dTfrM  nlgte^  n"^^^^^^^^  distribution."  They  recommend  extensive  res  arch  be 

hoColl  g  of  For^trl  S^^^  '^'''^'''^   ""^^   wolvennes   ,n   their   native  habitat, 

tion  No.  208         ^'                '"'"^^  ''^'^""^  P"^""'  Radiotelemetric  tracking  should  enable  biologists  to  de- 
termine the  temtonal  needs  of  individuals.  .  .  ." 
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Clcariv  there  was  need  for  intensive  research  on  this 
vpccics.  Our  research,  carried  out  from  1973  to  1978. 
^kjs  designed  to  study  a  free-ranging  population  of  wol- 
^j;rines  by  observing  marked  individuals.  General 
i^icctives  were  to  ( 1 )  investigate  the  d>namics  of  a 
'  iuilvenne  population  and  (2)  to  determine  movement, 
pnce.  and  habitat  use  of  marked  wolverines. 

Study  area 

'     Wolverines  occur  in  several  nonhwestem  states  but 

'  pniv  Montana  has  adequate  numbers  to  constitute  viable 
populations.  Newby  and  Wright  ( 1955)  stated  that  wol- 

■  \enne  populations  in  Montana  were  near  extinction  by 
1920.  However,  numbers  have  increased  in  the  western, 
(nountainous  region  of  the  state  in  the  past  30  years 
(Sewby  and  Wright  1955;  Newby  and  McDougal 
1964).  The  nonhwestem  region  of  Montana  therefore 
appeared  to  offer  the  greatest  potential  for  studying 
wolverines  in  the  contiguous  48  United  States. 

The  study  area  (Fig.  1)  consisted  primarily  of  the 
South  Fork  of  the  Flathead  drainage,  and  secondarily 
ponions  of  the  Sun.  Swan,  and  Middle  Fork  of  the 
Flathead  drainages .  This  area  makes  up  about  1 300  km" 
of  the  Flathead  National  Forest.  About  one-half  the 
siudv  area  is  remote,  primarily  used  for  logging  and 
recreational  purposes;  the  other,  the  Bob  Marshall 
Wilderness  Area,  is  managed  as  bona  fide  wilderness. 
Topography  and  vegetation  are  practically  identical  in 
both  areas  and  the  percentage  of  different  vegetative 
t}-pes,  considering  topographical  features,  is  the  same. 

The  study  area  is  characterized  by  rugged  topogra- 
phy. Sharp  ridges  and  deep  U-shaped  valleys  generally 
lie  in  a  north-south  direction.  The  numerous,  major  side 
drainages  are  dendritic  and  often  drain  small  cirque- 
contained  mountain  lakes.  Evidence  of  glaciation  is 
apparent  down  to  about  1300  m  above  sea  level. 

Elevations  vary  uniformly  along  the  South  Fork  from 
1085  m  at  Hungry  Horse  Reservoir  to  1387  m  at  Big 
Pnirie,  145  km  south.  Ridge  elevations  vary  from 
1799  m  above  sea  level  at  Columbia  Mountain  to 
4374  m  at  Swan  Peak;  however,  most  of  the  high  terrain 
lies  between  1982  and  2439  m.  Most  slopes  rise  abrupt- 
ly, producing  gradients  between  30  and  65%. 

The  general  climate  is  affected  by  predominately 
westerly  winds  and  the  Mission  and  Swan  ranges.  Mois- 

^  ture  laden,  coastal  winds  produce  variable  amounts  of 
precipitation  from  September  through  June.  Approx- 
imately 60%  of  the  moisture  falls  as  snow  from  October 
through  March.  Annual  rainfall  at  Spotted  Bear  has 
averaged  77.7  cm  for  the  last  10  years  with  an  average 
January  snow  depth  of  1 16.8  cm  (United  States  Depart- 
nent  of  Agriculture  Forest  Service  weather  records). 
'  Continental  rather  than  coastal  climatic  factors  influence 
the  summer  conditions.  Summer  precipitation,  cloud 


cover,  and  humidity  are  usually  hnv.  and  combine  to 
create  wildfire  conditions. 

The  vegetation  on  the  study  area  generally  conforms 
to  major  habitat  and  cover  types  uith  variations  and 
ecotones.  This  phenomenon  produces  irregular  and  in- 
distinct boundaries  between  vegetative  zones.  Habeck 
( 1972)  found  a  similar  effect  widespread  in  the  Sclw  ay- 
Bitterroot  Wilderness  of  Montana  and  Idaho. 

The  vegetative  types  have  been  described  by  Plister  et 
al.  ( 1977).  Limited  areas  of  the  Pinus  pomlcrosa  series 
are  found  pnmarily  along  major  drainages  on  the  lower 
elevations  of  south  and  west  lower  slopes.  The  upper 
South  Fork  areas  contain  the  Pinus  ponderosa  -  Agro- 
pyron  spicaium  habitat  type  whereas  S\mphoncarpos 
albus  is  the  dominate  understory  in  the  pine  stands  along 
the  Swan  Valley. 

Pseudoisuga  menziesii  -  Agropyron  spicaium  or 
Pseudotsuga  menziesii  -  Symphoricarpos  spp.  are  the 
habitat  types  on  the  southerly  and  v.  esterly  slopes .  These 
habitat  types  are  widespread,  making  up  the  bulk  of  the 
big  game  winter  ranges  in  the  area.  Pinus  ponderosa. 
Larix  occidenialis.  and  Pinus  contona  are  common 
serai  species". 

Limited  areas  of  Picea  spp.  -  Clinioma  uniflora, 
Galium  inflorum.  and  Linnaea  borealis  are  present  in 
low  to  midelevation  moist  sites.  Pseudotsuga  menziesii. 
Pinus  coniona,  and  Larix  occidenialis  again  are  com- 
mon serai  species.  Populus  nigra  is  present  in  many  of 
the  bottomland,  mesic  sites. 

The  Abies  lasiocarpa  series  are  the  most  widely  distri- 
buted habitat  types  on  the  area.  Abies  lasiocarpa  - 
Clintonia  spp.  are  dominant  along  drainage  bottoms  and 
lower  slopes.  Abies  lasiocarpa  -  Xerophillum  tenax. 
Luzula  hitchcockii.  Pinus  albicaulis,  or  Vaccinium 
globulare  types  are  commonly  found  on  the  higher  ndge 
tops  and  medium  to  upper  slopes.  Abies  lasiocarpa  - 
Menziesia  ferruginea,  Alnus  sinuaia.  and  Vaccinium 
scoparium  constitute  most  of  the  moist  high  elevation 
areas  on  north  and  easterly  aspects.  Abies  grandis.  Larix 
occidenialis.  Pinus  conioria.  and  Populus  nigra  are  the 
pnmary  serai  species. 

Wildfires  have  removed  the  climax  coniferous  forests 
from  some  areas  which  are  presently  forested  stands  of 
serai  or  intermediate  species;  however,  representative 
climax  stands  are  present  in  many  areas. 

Many  clear-cut  logging  areas  are  present  in  the  non- 
wilderness  portion  of  the  study  area.  These  range  from 
recently  logged  and  sparsely  vegetated  to  fully  stocked 
with  shrub  and  (or)  conifer  reproduction  on  the  older 
stands  that  were  logged  approximately  15  years  ago. 

Materials  and  methods 

Capture,  marking,  snow  tracking,  and  radio  telemetry  were 
the  pnmary  methods  used  to  gather  data  on  wolverines.  Inten- 
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Fig.  1  The  study  area  in  nonhwestem  Montana. 
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^iccl  nieS'h  was  construcicd  lo  attach  to  the  uiH^dcn  and  haircl 
i^.,pi.  This  facilitated  the  dnjccinc  and  handling  of  captured 
^I'oivcnnes.  Traps  were  sclecti\cly  distributed  alone  approx- 
^j^jicly  122  km  of  roads  and  (or)  trails  that  generally  followed 
[jn.-  rivcr  or  major  tributaries. 

Koad-killcd  deer  provided  b\  the  Montana  Fish  and  Game 
[X-partmcnt  and  horse  meat  u  ere  used  for  bait.  A  piece  ot  meat 
vijs  hung  near,  as  well  as  inside,  the  live  trap.  All  traps  were 
hccked  daily    hen  a  woh  erine  w  as  know  to  be  in  the  area  and 
rvi:uUrly  within  each  48-h  period. 

T^^o  separate  traplines  were  operated  each  season.  A  lower 
line  29  km  around  both  sides  of  Hungry  Horse  Reservoir 
consisted  of  18  live  traps  placed  in  major  side  drainages.  This 
j.ta  has  been  logged  more  intensively  and  is  more  accessible 
ihan  other  areas  trapped.  An  upper  line  in  the  Spotted  Bear  area 
consisted  of  28  traps  along  50  km  of  roads. 

A  third  irapline  40  km  long  using  20  live  traps  was  operated 
for  the  1975-1976  and  1976-1977  seasons  in  the  Bob  Mar- 
shall Wilderness  .Area.  This  effort  was  initiated  to  maintain 
contact  with  individual  animals  captured  outside  the  wilder- 
ness area  which  radio  tracking  showed  were  ranging  deep  into 
the  wilderness.  It  also  enabled  us  to  compare  wolverine 
population  density,  range,  and  habitat  use  within  wilderness 
habitat  with  that  in  an  area  managed  for  multiple  use. 

Captured  wolverines  were  immobilized  with  ketamine  hy- 
drochlonde  (Hash  and  Homocker  1980).  weighed,  measured, 
lip  tattooed,  and  tagged  with  numbered  15-mm  plastic  ear  tags. 

Radio  transmitters  were  placed  on  all  wohennes  captured 
after  .April  1973  and  radio  telemetry  was  the  major  technique 
utilized  to  collect  data  on  movement,  range,  and  habitat  uti- 
lization. The  transmitters,  in  the  164-MHz  range,  were  fitted 
inside  flexible  collars.  The  instrumented  animals  were  moni- 
tored primanly  by  fixed-wing  aircraft  equipped  with  a  vagi 
antenna  on  each  wing  strut.  Normally,  tw  o  flights  a  week  were 
flown,  weather  permitting.  If  a  wolverine  exhibited  unusual 
movement,  additional  flights  were  made.  A  grid  system  based 
on  the  standard  Universal  Transverse  Mercator.  was  con- 
structed and  all  relocation  data  were  coded  to  fit  this  system.  A 
total  of  460.5  h  of  aerial  radio  tracking  was  recorded.  Animals 
also  were  monitored  by  ground  radio  tracking.  Seasonal  and 
yearly  range  indices  w  ere  delineated  using  the  minimum  poly- 
gon method  (Stickel  1954;  Southwood  1966). 

Four-wheel  drive  vehicles,  trail  cycles,  and  horses  in  addi- 
tion to  foot  travel  were  used  during  the  dry  seasons.  Snow 
machines  and  snowshoes  were  used  to  operate  the  winter 
irapiines  and  to  track  wolverines.  Each  radio  relocation  site 
was  recorded  in  detail  considenng  habitat  or  cover  type, 
ground  type,  ground  condition,  elevation,  aspect,  slope, 
topography,  and  proximity  to  road,  bums,  and  clear  cuts. 
Topographic  maps,  aenal  photos,  habitat  type  maps,  and 
knowledge  of  the  area  enable  accurate  classification  of  aerial 
relocation  sites.  Habitat  and  cover  types  were  delineated 
according  to  Pfister  et  al.  (1977).  Data  on  small  mammal 
(density  and  diversity  were  collected  from  representative  habi- 
tat types,  elevations,  and  aspects  by  Ramirez  and  Homocker 
(1981). 

The  seasonal  range  and  habitat  preference  data  were  sepa- 
rated into  calendar  seasons.  These  dates  correspond  to  the 
major  climatic  and  weather  changes  that  affect  wild  species  in 
the  area. 


Scats  were  collected  in  an  cflort  to  determine  fivvi  habits. 
None  uas  collected  unless  there  was  no  doubt  it  was  from 
wol\enne.  In  addition,  individuals  were  tracked  in  snow  in  a 
funher  attempt  to  determine  predatory  behavior  and  food 
habits. 

Results 

Capiurin^  and  marking 

Twenty-four  in(jividuals  were  captured  and  marked 
during  the  5-year  period  (Table  1 ):  four  during  the  w  in- 
ter  of  1972-1973.  five  in  1973-1974.  five^in  1974- 
1975,  seven  in  1975-1976,  and  three  in  1976-1977. 
That  cumulative  total  included  nine  adult  males,  eight 
adult  females,  and  seven  subadults  (two  males,  five 
females).  The  total  included  1 1  males  and  1 3  females.  A 
total  of  14  325  trap  nights  was  required  for  the  24  cap- 
tures; 1 1  additional  wolverines  were  captured  but 
escaped  from  the  traps.  A  5-year  total  of  60  820  km  was 
traveled  by  motor  vehicle,  snowmobile,  and  cross- 
country skiis  in  tending  the  trap  lines. 

Ten  individuals,  three  males  and  seven  females,  w  ere 
recaptured  a  total  of  74  times.  In  addition,  five  marked 
wolvennes  were  caught  by  commercial  trappers;  this 
afforded  additional  information  on  movement  and 
range. 

In  addition  to  "observations'"  gained  from  recaptures, 
observations  were  made  on  free-ranging  wolverines. 
Two  mature  males.  Nos.  10  and  13.  were  sighted  by 
others  not  connected  with  the  project.  D.  Biggins  and  S. 
Wirt  sighted  No.  13  on  different  occasions  in  spring  and 
summer,  respectively,  in  1975.  R.  Redmond  sighted 
No.  10  at  Spotted  Bear  bridge  in  Februar>'  1976. 

Wolverines  were  also  tracked  in  snow  throughout  the 
study;  a  total  of  203  km  was  recorded  following  indi- 
vidual wolverine  tracks.  Wolverine  tracks,  as  well  as 
other  carnivore  tracks,  were  also  recorded  each  time 
they  were  encountered  on  the  trap  lines.  The  numbers  of 
tracks  recorded  of  each  species,  but  not  necessarily 
followed,  are  summarized  in  Table  2.  Table  2  also 
provides  an  estimate  of  the  relative  abundance  of  carni- 
vorous species  inhabiting  the  study  area. 


Table  1.  Wolverines  captured  in  nonhwestem  Montana  dur- 
ing five  winters,  1972-1973  through  1976-1977 


Subadults 

Adult 

Adult 

Winter 

males 

females 

Males 

Females 

Total 

1972-1973 

1 

1 

1 

1 

4 

1973-1974 

1 

1 

1 

2 

5 

1974-1975 

2 

2 

1 

5 

1975-1976 

3 

3 

1 

7 

1976-1977 

2 

1 

3 

Total 

9 

8 

2 

5 

24 
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Table  2.  The  number  of  carnivore 
tracks  encountered  in  wolverine  study 
areaduringtive  winters.  December  1972 
through  April  1977 


Table  3.  Frequency  of  occurrence  of  different  food  items  in 
56  wolverine  scats  collected  in  nonhwestem  Montana 


Species 

No.  of  tracks 

encountered 

Wolvenne 

373 

Coyote 

3225 

Weasel 

1071 

Manen 

442 

Lynx 

221 

Fisher 

58 

Cougar 

26 

Bobcat 

15 

Fox 

10 

Mink 

1 

Monalir}' 

Eighteen  mortalities  were  recorded  durins  the  study. 
Eight  of  these  wolvennes  were  marked.  Three  marked 
wolvennes,  adult  female  No.  6.  subadult  female  No.  20. 
and  adult  male  No.  5,  died  of  "natural"  causes.  Fifteen 
wolverines,  nine  males,  five  females,  and  one  of  un- 
known sex,  were  known  to  be  removed  by  commercial 
trappers  during  the  five  winters;  five  of  these  were 
marked.  In  addition,  six  individuals,  four  males  and  two 
females,  were  caught  by  trappers  in  the  South  Fork 
dramage  the  winter  before  our  study  began. 

Feeding  habits 

Analysis  of  56  scats  collected  in  winter  shows  that 
food  Items  taken  as  carrion  occur  more  frequently  than 
those  presumably  taken  as  live  prey  (Table  3)  Elk  and 
deer  occurred  in  27%  of  the  scats,  domestic  cow  and 
horse  occurred  in  27  and  18%  of  the  scats,  respectively 
We  believe  that  most  of  these  items  were  taken  as 
camon. 

Movement,  range,  and  habitat  utilization 

Information  from  10  individuals  recaptured  74  times 
and  from  5  animals  caught  by  commercial  trappers  pro- 
vided an  indication  of  range,  movement,  and  habitat 
utilization.  Twenty  wolvennes,  9  males  and  1 1  females, 
instrumented  with  radio  transmitters  provided  the  bulk 
of  the  data.  Five  individuals  were  instrumented  a  total  of 
12  times:  Nos.  5  and  1 1  during  three  winters.  Nos  7  and 
8  dunng  two  winters,  and  No.  20  in  one  winter.  A  total 
of  576  relocations  was  recorded  on  the  20  wolverines; 
these  are  summanzed  by  sex.  season,  and  vear  in  Table 
4.  Each  animal  was  relocated  an  average  of  once  every 
10  days  for  the  entire  study  penod  and  displaved  a  mean 
straight-line  distance  moved  between  successive  reloca- 
tions of  10  km. 

The  average  distances  traveled  and  the  average  inter- 
val between  relocations  for  the  4  years  radio  telemetry' 


Occurrence 


Scat  contents 


No.  of  scats  in  which 
item  occurred 


occurrence 


Marmot 
Beaver 

Snowshoe  hare 
Small  rodents 
Ungulate  (deer  or 
elk) 

Wolvenne  or  other 

musieiid 
Porcupine 
Birds 

Domestic  cow 
Domestic  horse 


6 
3 
9 
3 

15 

10 
2 
3 

15 

10 


11 
6 

17 
6 

27 

18 
4 
6 

27 


Table  4.  Relocations  of  wolverines  by  radiotelemetry  by  sex. 
season,  and  vear 


No.  of  relocations 


Year 

Winter 

Spring  Summer 

Fall 

Total 

Male 

1974 

8 

9 

3 

2 

22 

1975 

18 

32 

16 

66 

1976 

36 

13 

16 

3 

68 
18 

1977 

16 

2 

Total 

78 

56 

Female 

35 

5 

174 

1974 

12 

5 

17 

1975 

47 

53 

53 

27 

180 

1976 

54 

41 

45 

18 

158 

1977 

18 

16 

11 

2 

47 

Total 

131 

115 

All  animals 

109 

47 

402 

1974 

20 

14 

3 

2 

39 

1975 

65 

85 

69 

27 

246 

1976 

90 

54 

61 

21 

226 

1977 

34 

18 

n 

2 

65 

Total 

209 

171 

144 

52 

576 

was  used  are  summarized  in  Table  5.  Mean  distances 
traveled  were  greater  during  spnng  and  summer.  Males 
throughout  the  study  traveled  noticeably  greater  dis- 
tances than  females.  The  maximum  distance^traveled  in 
3  days  was  64  km  for  males  and  38  km  for  females. 

Seasonal  and  yearly  range  areas  and  proximity  were 
computed  from  successive  relocations  obtained  dunne 
calendar  seasons.  Figures  2,  3,  and  4  depict  tvpical 
ranges  for  male  and  female  animals.  Male  No.  5  earned 


HCiRSOCKER   XND  H  \SH 

T\BLE  5.  Avcracc  di?.tancc  iravclcd  and  aNcracc  inicr\al  bctv.ccn  relocations  of  wohcrines 


1291 


Winter 


Spring 


Summer 


Fall 


Averace 


Distance, 

!nter\ul. 

Distance. 

lnte^^■al 

Distance. 

Internal, 

Distance. 

Internal. 

Distance. 

Interval. 

km 

days 

km 

days 

km 

days 

km 

days 

km 

days 



Male 

3.7 

1.7 

7.4 

13.8 

18.8 

19.0 

— 

— 

10.0 

11.5 

1975 

12.6 

1 .5 

26.5 

6.6 

13.8 

5.8 

17.7 

4.6 

]  y ,  u 

8.8 

5.0 

1 1.3 

15.7 

9.5 

5.7 

14.5 

6.7 

11.1 

8.3 

1977 

6.1 

5.3 

24.1 

36.0 

6.4 

20.7 

\Ji 

7.9 

3.4 

17.4 

18.0 

14.3 

6.7 

14.5 

6.7 

13.5 

9.6 

Female 

1974 

2.9 

3.0 

7.4 

4.3 

5.5 

3.7 

1975 

1  A 

/  A 

3.4 

o  o 
6.8 

O  1 

8. 1 

9.0 

1  o 

4.8 

1  A  1 

10. 1 

4.9 

8.0 

5.0 

19/0 

1 1 .3 

7.0 

11.-' 

7  Q 

4.9 

6  3 

S  8 

9.2 

7.6 

1977 

8.2 

6.5 

6.3 

8.2 

6.6 

14.4 

5.6 

21.1 

6.8 

12.5 

7.4 

5.5 

8.5 

8.3 

7.9 

8.0 

7.4 

10.6 

7.9 

8.1 

All  animals 

1974 

3.2 

2.6 

7.6 

9.1 

18.8 

19.0 

9,8 

10.2 

1975 

9.0 

4.1 

14.6 

7.6 

10.5 

5.1 

9.2 

5.7 

10.6 

5.6 

1976 

9.3 

5.6 

11.3 

13.1 

8.4 

5.1 

9.0 

6.1 

9.5 

7.5 

1977 

7.1 

5.9 

12.2 

17.5 

6.6 

14.4 

5.6 

21.0 

7.9 

14.7 

Mean 

average 

7.6 

4.6 

12.9 

11.8 

10.9 

10.9 

9.2 

10.9 

10.1 

9.6 

three  functional  transmitters  over  a  2-year  penod. 
Ranges  shown  for  this  animal  typify  those  of  other 
mature  adult  males  (Fig.  2).  Male  No.  16  displayed  a 
much  less  elongated  range  with  extensive  seasonal  over- 
bp  (Fig.  3).  Female  No.  8  displayed  a  range  pattern 
similar  in  size  and  shape  to  that  of  other  females  ( Fi g .  4) . 
Female  No.  1 1 .  monitored  for  a  2.5-year  period,  had  the 
largest  range,  963  km",  of  the  animals  studied  (Fig.  5); 
this  was  somewhat  atypical. 

The  average  yearly  range  of  male  and  female  wolver- 
ines was  422  and  388  km-,  respectively.  Two  lactaiing 
females  exhibited  very  similar,  greatly  reduced  spnng 
md  summer  ranges  of  1 00  km*  each . 

Wolverines  exhibited  fidelity  to  a  given  area,  but 
several  individuals  of  both  sexes  made  frequent  long 
movements  to  other  areas.  The  length  of  time  spent 
2way  from  the  apparent  home  area  varied  from  a  few 
i  days  to  as  long  as  30  days.  In  all  instances  v^olverines 
fttumed  to  the  same  area. 

Both  male  and  female  wolverines  used  similar  areas 
m  elevation  for  all  seasons  with  a  pronounced  trend  from 
k)wer  winter  areas  toward  higher  spring  and  summer 
irtas  and  intermediate  fall  areas.  The  mean  seasonal 
values  are  1371m  (winter),  1676m  (springl,  1920m 
(summer),  and  1889  m  (fall). 

.^reas  of  all  exposures  were  used  by  wolvennes; 
however,  the  easterly  and  southerly  areas  received  the 


majonty  of  consistent  use.  Large  areas  of  medium  or 
scattered  mature  timber  accounted  for  70%  of  all  reloca- 
tions. The  remaining  location  sites  were  in  ecotonal 
areas,  small  timber  pockets,  rocky,  broken  areas  of 
timbered  benches.  Areas  of  dense,  young  timber  v^ere 
used  least.  Wolvennes  were  rarely  located  in  burned- 
over  or  wet  meadow  areas.  Wet  timber,  dry  timber,  and 
alpine  areas  composed  23,  31 .  and  169c,  respectively,  of 
all  relocation  sites.  Various  types  of  topography  were 
utilized.  Slopes  were  used  36%.  basins  22%.  wide  river 
bottoms  147c,  and  ridge  tops  8%. 

The  widely  distnbuted  Abies  lasiocarpa  types 
accounted  for  the  majority  of  relocation  sues.  Serai 
lodgepole  (Pinus  contorta)  and  western  larch  (Larix 
occidenialis)  sites  were  frequently  used.  Table  6  pre- 
sents a  summary  of  habitat  at  relocation  sites  by  season. 

Wolvennes  selected  Abies  types  on  a  year-round 
basis.  Table  7  lists  the  relative  occurrence  of  different 
types  on  the  entire  Flathead  National  Forest  and  on  the 
Spotted  Bear  and  Hungry  Horse  districts,  where  our 
research  was  conducted.  This  estimate,  compiled  by  the 
United  States  Forest  Service,  separates  only  the  Abies 
and  spruce  type;  it  makes  up  26-27%  of  the  types  on  the 
two  districts.  Some  Abies  may  occur  in  the  Mixed  coni- 
fer category  (Table  7),  which  makes  up  15%.  Wolver- 
ines, however,  were  located  in  Abies  t\  pcs  56%  of  the 
time,  when  all  seasonal  locations  are  averaced  (Table 


Fig.  2.  Year-round  range  of  male  wolvenne  No.  5  in  nonhwestem  Montana. 


6).  There  was  definite  strong  selection  for  these  alpine  fir 
types  in  summer;  these  types  occur  at  the  higher  cooler 
elevations  sought  by  wolverines  in  hot  weather. 

No  wolverines  were  relocated  in  clear  cuts  of  any  size; 
however,  tracks  were  observed  crossing  clear-cut  areas 
15  times.  Wolvennes  were  located  within  1  to  3  km  of 
clear  cuts  and  active  roads  12  times.  Male  wolvennes 


were  found  farther  from  active  roads,  clear  cuts,  and 
bums  than  females. 

Discussion 

Population  estimate  and  characteristics 

An  accurate  determmation  of  population  size  for  the 
entire  area  is  difficult.  Data  from  recaptures  and  from 
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Fig.  3.  Year-round  range  of  male  wolverine  No.  16  in  northwestern  Montana 

radiotelemetry  indicate  that  individuals  constituting  the 
population  utilize  a  much  larger  area  than  other  muste- 
L'ds.  Geographic  barriers,  such  as  mountain  ranges  and 
large  nvers,  confine  some  species;  this  is  not  the  case 
with  wolverines.  Relative  to  other  species  in  northwest- 
tni  Montana,  the  wolverine  population  must  be  treated 
is  regional  rather  than  local. 


We  estimate  a  minimum  of  20  wolverines  on  our 
13(X)-km"  study  area  based  on  capture-recapture  data, 
radiotelemetry,  and  observations  of  trails  in  snow. 
Snowtracking  revealed  that  wolvennes  traveled  similar 
routes  through  all  years  of  the  study  (Koehler  et  al. 
1980).  Koehler  revisited  the  study  area  in  February, 
1980.  On  27  February  1980  he  observed  fresh  marking 
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Fig.  4.  Year-round  range  of  female  wolverine  No.  8  in  northwestern  Montana. 


sign  on  the  same  trees  used  in  the  winters  of  1 975- 1 976 
and  1976-1977.  On  29  Februarv'  1980  and  1  March 
1980  he  obsei^'ed  fresh  wolverine  tracks,  made  by  dif- 
ferent individuals,  on  the  same  trails  used  by  wolverines 
during  the  1975-1976  and  1976-1977  w'iniers.  Hag- 
Iund(  1966)  and  Krott  ( 1959)  made  similar  obsen-  ations. 


Thus  observations  of  wolverine  tracks  or  trails  coupled 
with  our  knowledge  of  the  exact  location  of  radio  in- 
strumented individuals  permuted  us  to  better  estimate 
the  number  of  animals  present.  Further,  we  believe  thai 
all  wolveiines  in  the  South  Fork  drainage  came  to  our 
bails  at  some  lime  during  the  course  of  each  w  inter.  Thib 
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Fig.  5.  Year-round  ranee  of  female  woivenne  No.  1 1  in  Northwestern  Montana. 


again  is  based  on  our  knowledge  of  the  whereabouts,  the 
behavior,  and  the  range  and  movement  of  radio- 
instrumented  individuals. 

We  knew  of  18  and  17  individuals  in  the  umiers  of 
1974-1975  and  1975-1976,  respectively.  An  extreme- 
ly mild  wmter  in  1976-1977  with  ver\-  licht  snowfall 


affected  trapping  success  negatively  but  other  known 
factors  affecting  the  population  remained  similar.  \N'e 
know  wolverines  were  present,  but  at  higher  elevations. 
We  believe  the  population  was  relatively  stable  through- 
out the  study. 

Wolvennes  occur  at  low  densities  and  even  in  optima! 
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Table  6.  Cover  types  of  all  wolverine  relocation  sites  by  seasonal  percentages 


9c  occurrence 


Cover  type 

Winter 

Spring 

Summer 

Fall 

Average, 
all  seasons 

Alpine  fir 

8.3 

17.4 

31.1 

15.4 

18.0 

Alpine  fir  -  spruce 

27.6 

17.4 

36.3 

23.1 

26.1 

Alpine  fir  -  lodgepole  pine 

14.6 

9.7 

8.1 

17.3 

12.4 

Douglas-fir  -  lodgepole  pine 

20.6 

38.9 

7.4 

21.2 

22.0 

Douglas-fir  -  larch 

25.5 

14.6 

9.2 

17.3 

16.7 

Spruce 

3.4 

0.7 

3.0 

1.9 

2.3 

Shrubs 

1.4 

4.4 

1.9 

1.9 

Herbaceous 

0.7 

1.9 

0.6 

Table  7.  Estimate  of  area  by  major  forest  type  for  Spotted  Bear  and  Hungry  Horse  Ranger 

districts,  Flathead  National  Forest* 


1974  inventory 

Spotted  Bear' 

Hungry  Horse 

%  forest  total 

Raneer  Distnct 

Ranger  Distnct 

Rathead 

Forest  type 

National  Forest 

Area,  acres* 

% 

Area,  acres  % 

Larch/Douglas-fir 

28.67 

76  444 

30 

91  378  29 

Lodgepole  pine 

29.47 

78  577 

30 

93  928  29 

Mixed  conifer 

15,04 

40  101 

15 

47  936  15 

Spruce-fir 

26.80 

71  458 

25 

85  418  27 

Hardwoods 

0.02 

53 

63  — 

Total  forested 

100.00 

266  633 

00 

318  723  100 

•Compiled  by  United  States  Forest  Service. 
*Does  not  include  Bob  Marshall  Wilderness  Area. 
*One  acre  =  0.405  ha. 


habitat  are  less  abundant  than  other  carnivores  (van  Zyll 
de  Jong  1975;  Krott  1959;  Quick  1953).  Quick  (1953) 
estimated  a  density  of  one  wolverine  per  207  km*  in 
British  Columbia,  basing  his  estimate  on  returns  from  a 
registered  trapline.  Our  density  for  a  1300-km-  area, 
based  on  our  estimate  of  20  wolverines,  was  one  per 
65  km",  or  one  per  25  mi".  This  greater  density  may  be  a 
result  of  a  more  plentiful  food  supply.  Van  Zyll  de  Jong 
(1975)  stated  that  wolverine  abundance  appeared  to  be 
related  to  biomass  and  turnover  of  large  herbivore 
populations,  that  where  wolvennes  are  still  common 
there  are  large  and  diverse  ungulate  populations.  Our 
study  area  supports  "large  and  diverse"  populations  of 
ungulates:  elk.  {Cen-us  canadensis),  mule  deer  (Odo- 
coileus  hemionus),  white-tailed  deer  [Odocoileus  vir^i- 
niaus),  moose  {Alces alces),  mountain  goats  (Oreamnos 
americanus),  and  mountain  sheep  (Ovis  canadensis). 
This  may  represent  a  greater  potential  food  supply, 
largely  in  the  form  of  carrion,  than  that  in  northern 
British  Columbia.  Further  evidence  for  a  plentiful  food 
supply  is  the  fact  that  the  area  is  inhabited  by  numerous 
species  of  carnivores  (Table  2). 


Mortality 

Three  of  the  eight  marked  wolverines  that  died  during 
the  course  of  the  study  were  lost  to  natural  causes.  A 
pathologist  at  Washington  State  University  examined 
No.  6.  an  old  appearing  female,  and  placed  the  cause  of 
death  as  "suppurative  metritis."  The  uterus  was  badly 
infected  and  contained  decomposed  tissue,  possibly  3 
retained  fetus.  Dr.  T.  Bell,  who  performed  the  necrop- 
sy, stated  that  this  is  not  uncommon  in  musteiids.  Wol- 
verine No.  5.  an  old  appearing  male,  and  wolvenne  No. 
20.  a  subadult  female,  starved.  Both  were  examined  by 
personnel  of  the  Montana  Fish  and  Game  Department 
Animal  Disease  Laboratory. 

Natural  mortality  in  wolverine  populations  is  e.x- 
tremely  difficult  to  assess,  especially  in  forested  moun- 
tainous areas.  Several  species,  including  golden  eagle 
(Aquila  chrysaetos),  mountain  lion  {Felis  concoior). 
black  bear  ( Ursus  americanus),  and  gnzzly  bear  ( Ursus 
arcios),  are  capable  of  killing  wolvennes.  panicularly 
younger  inexperienced  wolverines.  Burkholder  (1962) 
stated  they  may  occasionally  be  killed  by  wolves  (Canus 
lupus)  in  Alaska. 
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One  instance  of  a  possible  prcdalion  attempt  on  a 
vuilvcrine  in  this  study  warrants  mention.  Female  No. 
1 1  _  tirst  captured  as  a  subadull  in  1 975.  had  had  its  entire 
niuzzle  torn  away.  W'e  at  tirst  speculated  this  might  have 
cvcurred  in  a  right  with  another  uolverine.  We  dis- 
^^vjnied  this  when  subsequent  snow  tracking  and  radio 
trjcking  of  all  w  oh  erines  show  ed  no  overt  intraspecitk 
,;nl'e  of  any  kind.  Captured  again  in  1976.  this  same 
violverine  had  several  deep,  serious  wounds  on  its  neck 
and  the  back  of  its  head.  They  appeared  to  be  talon  or 
-l3\v  wounds  and  were  badly  infected.  We  held  the 
animal,  treated  it  with  antibiotics  until  it  appeared  re- 
covered, and  released  it.  We  believe  these  wounds  were 
inflicted  by  a  mountain  lion:  at  least  four  lions  inhabited 
ihe  area. 

\'an  Zyll  de  Jong  ( 1 975)  alludes  to  food  availability  as 
a  factor  in  changes  and  distribution  of  w  olverine  popula- 
tions. The  fact  that  two  of  our  marked  animals  starved 
supports  this  observation.  It  is  interesting  to  note  that 
both  starved  animals  appeared  to  rely  heavily  on  our 
baits  for  food  just  before  their  deaths;  both  visited  bail 
stations  frequently  and  both  were  recaptured  a  total  of  24 
umes.  It  is  also  notable  that  one  was  very  old,  the  other  a 
subadultless  than  1  year  old. 

Van  Zyll  de  Jong  (1975)  funher  states  "of  the  biotic 
factors  in  the  wolvenne"s  environment,  predation  by 
humans  appears  to  be  the  most  likely  factor  to  have 
affected  the  number  of  wolverines."  Clearly  this  was  the 
situation  in  our  study.  Of  18  known  mortalities  in  the 
five  winters  from  1972-1973  to  1976-1977.  15  were 
human  caused.  In  addition,  six  w  ere  known  removed  by 
trappers  the  year  before  our  study  began.  Wolverines  are 
highly  susceptible  to  trapping  because  they  travel  widely 
and  are  readily  attracted  to  baits.  Any  of  the  adult 
wolverines  captured  in  our  work  were  missing  one  or 
more  toes  and  many  had  broken  teeth.  We  believe  many 
of  these  mutilations  were  the  result  of  encounters  w  ith 
leg-hold  traps. 

Reproduaion 

Rausch  and  Pearson  (1972)  found  an  average  of  3.5 
fetuses  per  pregnant  female  in  Alaska  and  speculated 
that  an  average  of  2.02  kits  survived.  Pulliainen  (1968) 
found  a  mean  litter  size  of  2.5  in  161  litters  in  Finland. 
Dr.  P.  Wright  of  the  University  of  Montana  analyzed  all 
reproductive  tracts  collected  from  trapper-killed  wolver- 
ines in  northwestern  Montana  during  our  study.  In  15 
tracts  in  preimplantation  condition  he  found  a  mean  of 
2.93  coqpora  luiea.  In  six  specimens  with  implanted 
embryos  or  fetuses  he  recorded  a  mean  of  2. 17.  This  is 
significantly  lower  than  the  count  of  corpora  (3.4)  and 
fetuses  (3.5)  found  by  Rausch  and  Pearson  (1972)  in 
Alaska  and  the  Yukon.  Our  sample  size  is  too  small  to 
draw  any  firm  conclusions,  but  combined  with  other 
observations,  it  appears  productivity  in  our  area  may  be 
lower  than  in  Alaska. 


The  sex  ratio  in  our  area  was  roughly  1  male  :  ! 
female;  we  captured  II  males  and  13  females.  If  we 
accept  Rausch  and  Pearson's  (1972)  survival  rate  or 
effective  reproduction  of  2.0  kits  per  litter,  and  assum- 
ing that  at  least  one-half  the  available  females  bred  each 
year,  then  a  minimum  of  10  new  individuals  could  be 
added  to  our  population  annually.  We  know .  however, 
from  our  capture-recapture  data,  that  not  all  females 
produce  young  every  year  or  every  2  years.  Female  .N'o. 
1 1 ,  captured  in  3  successive  years,  did  not  have  young  or 
appear  pregnant:  the  same  w  as  true  for  others  captured  in 
subsequent  years.  In  fact  only  two  of  the  eight  females 
mature  at  the  time  of  first  capture  appeared  pregnant. 
Therefore,  w  e  believe  that  no  more  than  half  the  females 
present  on  our  area  were  reproductively  active  in  each  of 
the  5  years  of  our  study. 

There  is  general  feeling  among  field  personnel  in  the 
Montana  Department  of  Fish.  Wildlife  and  Parks  that 
wolvennes  are  increasing  in  numbers.  There  is  some 
evidence  wolverines  are  repopulating  historic  ranges 
outside  our  study  area  (R.  Weckwerth.  personal  com- 
munication). Dispersal  of  young  from  our  study  area  is 
indicated  by  the  return  of  marked  trapper-killed  wolver- 
ines in  the  Blackfoot  River  drainage  to  the  south,  the 
Middle  Fork  Flathead  River  to  the  nonh.  and  the  Swan 
River  on  the  west.  Our  data  indicate  a  stable  population 
on  the  study  area  proper:  dispersal  may  be  acting  to 
maintain  that  stability. 

Feeding  habits 

Wolverines  are  adapted  for  carrion  feeding;  Haglund 
(1966)  staled  that  their  skull  structure,  dentition,  and 
strong  jaws  allow  them  to  feed  on  frozen  meat  and  to 
crush  large  bones.  Various  authors  point  out  the  import- 
ance of  carrion  in  the  wolverine's  diet  (Pulliainen  1968; 
Rausch  and  Pearson  1972;  Teplov  1955  cited  by  Heptner 
and  Nasimovitch;  Krott  1959)  and  carrion  appeared  to 
be  a  mainstay  in  their  winter  diet  in  our  study.  Analysis 
of  56  scats  collected  in  winter  (Table  3)  show  ed  that  elk 
and  deer  occurred  in  15,  or  27'>^-,  and  domestic  cow  and 
horse  in  15  and  10,  respectively.  We  believe  the  elk  and 
deer  were  taken  in  the  form  of  carrion;  horse  meat  was 
probably  taken  at  our  bait  stations.  The  domestic  cow 
was  probably  obtained  from  commercial  trapper's  baits 
or  carcasses  beyond  the  boundaries  of  our  study  area. 
The  varied  food  habits  depicted  in  Table  3  correspond  to 
a  similar  pattern  found  by  Myhre  and  Myrberget  (1975) 
in  Norway. 

Wolverines  possess  an  extremely  keen  sense  of  smell 
and  can  locate  food  under  deep  snow.  Different  indi- 
viduals during  the  course  of  our  study  came  directly  to 
our  bait  stations.  Backtracking  revealed  some  came 
directly  to  the  baits  from  distances  exceeding  3.2km 
(2  mi).  Learning  was  probably  a  factor  with  some 
wolvennes  but  the  fact  remains  the  baits  were  initially 
located  by  scent. 
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Our  bait  stations  actually  functioned  as  food 
"caches."  referred  to  by  Krott  (1959)  and  others. 
Beyond  that  we  found  little  evidence  tor  caching.  Small 
chunks  of  meat  were  sometimes  carried  away  from  our 
bait  stations,  and  local  trappers  and  hunters  tell  of  sight- 
ing wolverines  carrying  elk  or  deer  bones  and  scraps. 
We  interpreted  none  of  these  instances  as  constituting 
caching  behavior  any  different  from  other  carnivores. 
Cached  food  in  our  study  area  would  quickly  be  dis- 
covered and  consumed  by  numerous  other  carnivores 
unless  closely  guarded.  Further,  food  cached  in  summer 
or  fall,  not  eaten  by  other  scavengers,  would  decom- 
pose. It  appears  that  caching  of  food,  to  be  important 
in  wolverine  population  dynamics,  could  be  functional 
only  in  areas  where  other  scavening  species  are  scarce 
and  where  permafrost  exists. 

We  snow  tracked  wolverines  for  many  kilometres  and 
it  did  not  appear  they  "hunted""  in  the  sense  a  skilled 
predator  hunts.  Our  observations  agree  with  Haglund 
(1966):  "The  tracker  often  gets  the  impression  that  the 
wolverine  is  out  trying  to  find  something  to  eat  rather 
than  to  prey  for  game."  We  found  no  evidence  of  wol- 
verines preying  on  game  animals,  nor  did  it  appear  they 
even  attempted  to  take  game  species.  This  contrasts  with 
the  observations  of  Pulliainen  (1965),  Haglund  (1966, 
1974),  and  Makridin  (1964)  where  wolverines  preyed 
on  reindeer  and  moose.  Gill  (1978)  observed  wolverine 
predation  on  a  Dall  sheep  lamb  and  speculates  that  such 
predation  on  sheep  in  the  area  might  be  more  common 
than  previously  believed. 

Wolverines  in  our  study  did  kill  smaller  prey,  such  as 
marmot  (Marmora  caligata),  snowshoe  hares  {Lepus 
americanus),  and  different  species  of  rodents.  Snow 
tracking  revealed  that  wolverines  hunted  brush  piles,  log 
jams,  and  heavy  cover.  P.  Ramirez,  on  1  March  1977, 
observed  three  occasions  where  a  wolverine  entered 
"tree  wells,"  areas  immediately  under  dense,  low- 
growing  conifers  where  snow  does  not  accumulate.  In 
two  of  these  "wells,"  it  killed  and  ate  a  rodent,  probably 
a  white-footed  mouse  (Peromyscus  maniculaius)  and  a 
red  squirrel  (Tamiasciurus  hudsonicus).  Tracks  and 
blood  spotting  on  the  snow  gave  evidence  of  kills.  Tree 
wells,  often  completely  bare  of  snow,  provide  easy  ac- 
cess to  the  ground  surface  for  small  mammals;  wol- 
verines routinely  entered  these  areas. 

Marmots  occurred  in  6,  or  1 1 7c.  of  the  56  winter  scats 
(Table  3).  To  obtain  marmots  in  winter,  wolverines 
would  have  to  locate  them  in  hibernation  dens.  We 
believe  this  is  the  case;  radiotelemetry  indicated  some 
wolverines  spent  considerable  time  at  high  elevations  in 
winter.  It  appears  they  entered  the  under-snow  burrows 
in  slide  rock  or  talus  slopes  and  took  hibernating  mar- 
mots. Marmots  in  this  area  enter  hibernation  dens  in 
August;  we  discounted  caching  in  summer  and  fall  for 
the  reasons  already  discussed.  Messick  and  Homocker 


(1981)  documented  badgers  {Taxidea  ia.xus)  feedint 
underground  on  hibernating  ground  squirrels  in  Idaho, 
and  Teplov  (1948)  found  that  female  ermine  (Musiela 
nivalis)  live  mainly  under  the  snow  in  Russia  during  the 
deep  snow  penod.  "rarely  showing  themselves  on 
the  surface.""  They  fed  almost  exclusively  on  small 
mammals,  voles  and  shrews  under  the  snow. 

We  were  unable  to  locate  scats  in  summer  or  to  gain 
quantitative  information  on  summer  food  habits.  Food  i$ 
more  available  in  spring  and  summer,  and  we  believe 
wolverines  take  a  wide  variety  of  food.  Krott  (1959)  ♦ 
found  carrion,  small  mammals,  insects  and  insect  lar-  ( 
vae,  eggs,  and  berries  in  the  summer  diet;  we  believe 
this  was  the  case  on  our  study  area.  We  were  unable  to 
attract  wolvennes  to  large  freshly  killed  carcasses  in 
summer,  even  though  radiotracking  revealed  that  wol- 
verines came  very  close  to  these  carcasses.  This  furtha 
supports  the  contention  that  other  easily  attainable  food 
was  abundant. 

Ramirez  and  Homocker  ( 1 98 1 )  found  unusually  high 
densities  of  Columbian  ground  squirrels  (Spermophilus 
columbianus)  in  certain  vegetative  types  on  the  study 
area.  Radiotracking  showed  that  wolverines  spent  con- 
siderable time  in  cenam  of  these  areas,  particularly  in 
spring.  Early  in  spring,  male  ground  squirrels  burrow  up 
through  snow  fields  to  the  surface.  They  establish  tem- 
tories  and  await  the  later  emergence  of  the  females 
(Shaw  1925).  There  is  much  fighting  often  resulting  in 
serious  injuries.  We  believe  wolvennes  preyed  heavily 
on  the  squirrels.  Battered  male  ground  squirrels,  en- 
gaged in  territorial  activity  and  frequent  intraspecific 
fighting,  would  be  quite  vulnerable  to  such  predation. 

Movement  and  range 

Wolverines  in  northwest  Montana  utilize  large 
seasonal  and  yearly  ranges.  Males  tended  to  make  more 
direct,  longer  movements  than  females.  Females  gener- 
ally used  their  ranges  with  a  progressive  travel  pattern 
directed  toward  a  more  uniform  coverage.  Males  more 
often  traveled  to  the  extremities  of  their  range  in  re- 
latively shoner  periods  than  did  females.  Frequent  sea- 
sonal and  yearly  range  coincidence  between  males  and 
females  was  noted,  panicularly  during  the  breeding  sea- 
son. 

We  believe  that  food  availability  is  the  primary'  factor 
determining  movements  and  range  in  our  area.  Breeding 
activity  influenced  seasonal  movements  of  males  but  not 
females.  Food  is  apparently  more  available,  either  as 
carrion  or  prey,  in  the  mature  or  intermediate  timber 
stands  preferred  as  wolvenne  habitat,  especially  edge 
and  ecotonal  areas  around  cliffs,  slides,  blowdowns, 
basins,  swamps,  and  meadows.  These  habitats  also  were 
preferred  by  fishers  (Maries  pennantt)  radio  tracked 
concurrently  in  this  study,  and  by  a  marten  (Manes 
manes}  population  in  the  Selway-Bitterroot  Wilderness 
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^^^.3  in  Idaho  (Koehler  and  Homocker  1977)  Co\cr 
fov  id^^  t)^'  mature  or  intermediate  timber  is  also  impor- 
[ipi  in  habitat  selection.  Wolverines  appeared  reluctant 
10  cross  openings  of  any  size  such  as  recent  clear  cuts  or 
t>jms-  Tracking  revealed  that  wolverines  meandered 
[jirouch  timber  types,  hunting  and  investigating,  but 
made  straight-line  movements  across  large  openings. 
Tracks  further  indicated  they  often  ran  or  loped  across 
tjch  openings.  \\'e  found,  in  the  course  of  snow  tracking 
jilterent  individuals  a  total  of  203  km,  that  they  often 
(x;dded  in  snow  on  open  outcrops.  These  were  all  in 
umber  types  which  afforded  cover. 

Temperature  also  influenced  summer  movements. 
Wolvennes  of  both  se.xes  moved  to  higher  cooler  eleva- 
tions and  traveled  less  during  daylight  hours.  They  re- 
mained at  these  high  elevations  throughout  the  summer. 
The  scavenging  lifestyle  of  this  species  dictates  sea- 
♦  sonally  long  movements,  a  relatively  large  home  area. 
\  and  a  solitary  existence.  Our  data  support  van  Zyll  de 
Jong's  (1975)  contention  that  the  wolverine  is  a  seasonal 
scavenger  on  the  fnnge  of  the  mam  links  of  the  food 
web.  He  further  states  "The  wolvenne"s  niche  explains 
the  relative  rareness  of  the  species  in  the  community 
compared  with  the  efficient  hunters  among  the  car- 
nivores that  act  as  providers,  and  it  implies  a  direct 
relationship  between  the  biomass  and  turnover  of  large 
herbivore  populations  and  the  abundance  and  distnbu- 
tion  of  wolverines." 

The  wolverine  is  not  a  serious  competitor  with  the 
efficient  hunter  carnivores  on  our  study  area,  and  be- 
cause of  its  relatively  low  density,  probably  does  not 
compete  significantly  with  other  scavenging  species. 
Some  of  these  species,  such  as  marten  and  coyotes,  are 
also  efficient  hunters  and  need  not  rely  on  carrion.  Wol- 
verines are  capable  of  displacing  the  smaller  scavenging 
species  in  a  direct  confrontation.  This  is  not  the  case 
with  black  bears  and  grizzly  bears,  two  species  with 
feeding  habits  similar  to  that  of  the  wolverine.  In  late  fall 
and  early  spring  these  species  may  compete  directly  with 
wolverines  for  available  carrion.  Large  bait  carcasses 
placed  by  us  m  summer  to  attract  wolverines  attracted 
grizzlies  but  no  wolverines. 

Territorial  defense  was  found  to  be  essentially  non- 
existent in  Montana  wolverines  (Koehler  et  al.  1980). 
Home  areas  overiapped  between  individuals  of  the  same 
and  opposte  sex.  Wolverines  scent  marked,  but  as 
Koehler  et  al.  (1980)  point  out.  this  serves  to  maintain 
the  solitary'  nature  of  the  species,  maintaining  spacing  in 
time  but  not  area.  It  seems  that  strict  maintenance  of  a 
territory  would  be  extremely  difficult  for  a  species  that 
ranges  as  widely  as  the  wolverine.  Further,  stnct  terri- 
torialism  does  not  appear  to  be  advantageous  to  a  species 
dependent  to  a  large  extent  on  carrion.  A  system  w  hich 
provides  for  flexibility  of  movement  to  areas  of  camon 
abundance  would  appear  to  be  more  successful. 


It  should  be  pointed  out.  however,  that  wc  v. ere 
unable  to  establish  the  cluiracicnsiics  of  our  population. 
That  is.  we  could  not  determine,  for  some  indi\  iduals.  if 
they  were  permanent  residents,  transients,  or  dispersing 
young  adults.  While  some  marked  individuals  uere  in 
the  population  for  a  minimum  of  3  years,  others  were 
not.  It  may  be  that  mortality  was  severe  enough  to  keep 
the  population  in  a  "state  of  flux"  by  removing  indi- 
viduals before  they  could  establish  tenure.  .Monality 
was  obviously  not  excessive  enough  to  reduce  popula- 
tion size,  but  it  is  possible  it  contributed  to  behavioral 
instability  within  the  population.  If  this  was  the  situa- 
tion, any  inherent  temtorialism  did  not  operate  simply 
because  individuals  did  not  have  sufficient  time.  Hor- 
nocker  (1976)  believes  this  is  the  situation  in  different 
populations  of  Idaho  mountain  lions.  L'nexploited 
populations  showed  a  highly  refined  system  of  territor- 
ialism  (Homocker  1969;  Seidensticker  et  al.  1973);  indi- 
viduals in  populations  that  were  exploited  year  after  year 
were  not  territorial  at  all  (Homocker  1976). 

We  believe  that,  within  the  pnmary  Rocky  .Mountain 
Range,  wolverine  populations  are  composed  of  widely 
ranging  associative  individuals.  These  individuals  show- 
fidelity  to  a  particular  area,  or  range,  but  sometimes 
move  from  this  area  for  extended  periods  of  time. 

Myrberget  et  al.  (1968)  recorded  similar  movements 
in  Norway.  One  three-footed  male  was  tracked  as  far  as 
40-45  km  outside  its  normal  range.  Movements  of  wol- 
verines in  Montana  are  not  apparently  affected  by  overs, 
reservoirs,  highways,  valleys,  or  major  mountain 
ranges. 

Management  implications 

Wolverines  are  regarded  as  pests  throughout  much  of 
their  range  in  the  w  orld  and  little  has  been  done  toward 
their  conservation.  The  species'  habit  of  raiding  trap- 
lines,  food  caches,  and  cabins  in  some  areas  has  resulted 
in  liberal  or  unlimited  hunting  and  trapping  seasons  and 
even  the  payment  of  bounties.  Its  relative  low  value  as  a 
furbearer  has  funher  contributed  to  the  lack  of  initiation 
of  more  sinngent  conservation  measures. 

Conflict  between  wolverines  and  humans  in  Montana 
is  minimal  but  until  1975  the  wolverine  was  classed  a 
predator  and  unlimited  killing  was  permitted.  The  Mon- 
tana Fish  and  Game  Commission  initiated  more  stnn- 
gent  regulations  in  1975.  Trapping  seasons  were  estab- 
lished and  a  limit  of  one  wolverine  per  licensed  trapper 
per  season  was  placed  in  effect.  The  annual  take  has 
declined  markedly  despite  the  fact  that  some  wolvennes 
are  trapped  incidentally  to  the  taking  of  other  furbearers. 

Wilderness  or  remote  countn,'  w  here  human  activity  is 
limited  appears  essential  to  the  maintenance  of  viable 
wolverine  populations.  We  found,  however,  no  differ- 
ences in  wolvenne  density  between  the  wilderness  and 
nonwildemess  portions  of  our  study  area,  nor  w  as  w  ol- 
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venne  movement,  habitat  use,  and  behavior  different. 
Marked  wolvennes  used  both  areas  and  several  indi- 
viduals' home  areas  overlapped  both  wilderness  and 
nonwildemess.  The  nonwildemess  portion,  about  one- 
half  of  the  study  area,  is  used  by  humans  primarily  for 
logging  and  recreation.  Logging  roads  and  foot  trails 
provide  access  to  nver  and  stream  bottoms  and  lov^er 
elevations  dunng  summer  and  fall  months.  Loggers, 
summer  recreationists,  and  hunters  make  considerable 
use  of  these  areas.  The  whole  area,  how  ever,  is  bordered 
by  rugged,  relatively  inaccessible  mountains.  Radio 
tracking  indicated  wolverines  moved  to  these  high, 
essentially  wilderness  areas  in  summer.  Food  avail- 
ability in  the  higher  elevations  and  cooler  temperatures 
were  factors  influencing  wolverine  behavior.  This  acted 
to  effectively  separate  wolverines  and  humans. 

In  winter,  the  w  hole  nonwildemess  portion  is  "snow- 
bound" and  human  activity  is  practically  nonexistent. 
Wolverines  used  the  lower  elevations  in  winter,  again 
influenced  by  food  availability  in  the  form  of  carrion  and 
small  mammals. 

Hikers  and  horseback  recreationists  use  the  trail  sys- 
tem extensively  in  the  Bob  Marshall  Wilderness  in  sum- 
mer, and  there  are  numerous  hunting  panies  in  the  fall. 
Again  the  same  factors  acting  to  separate  wolverines  and 
humans  in  the  nonwildemess  operate  here.  In  winter,  the 
wildemess  receives  practically  no  human  use. 

Clear  cuts  have  altered  the  nonwildemess  portion 
substantially  (see  Ramirez  and  Homocker  1981).  These 
areas  functioned  in  a  similar  manner  to  bums  in  the 
wildemess,  relative  to  small  mammal  habitat.  Such 
habitat  changes  can  enhance  herbivore  and  small  mam- 
mal populations  and  thus  increase  the  food  supply  for 
predatory  species.  In  such  habitat  manipulations, 
however,  with  wolverine  ecology  in  mind,  considera- 
tion should  be  given  to  size,  shape,  and  aspect  of  indi- 
vidual clear  cuts.  Wolverines  in  this  study  preferred 
basins,  southeriy  and  easteriy  slopes,  and  edge  and 
ecotonal  areas.  These  areas  ideally  should  be  left  intact. 
Funher,  use  of  roads  built  in  logging  operations  should 
be  strictly  regulated,  particulariy  in  winter.  If  higher 
inaccessible  country  is  adjacent  to  clear-cut  areas,  wol- 
verines will  separate  themselves  naturally  from  human 
activity  m  summer.  In  winter  and  early  spring,  however, 
human  access  on  snowmobiles  or  all-terrain  vehicles 
could  bring  about  disturbance  and  conflct,  not  to  men- 
tion ease  of  access  for  fur  trappers. 

Regional,  rather  than  local,  populations  must  be  con- 
sidered in  any  management  program.  Our  study  area 
was  large,  relative  to  that  for  other  species,  yet  it  became 
clear  we  were  dealing  with  a  local  unit  of  a  regional 
population.  Individuals  routinely  traveled  far  beyond 
the  boundaries  we  arbitranly,  but  because  of  logistics, 
necessarily  set.  By  traveling  widely  in  a  short  period  of 
time,  individual  wolverines  give  a  false  impression  of 


abundance.  Tracks  encountered  in  widely  separated  ma- 
jor drainages,  often  divided  by  high  mountain  ranges, 
may  in  fact  be  made  by  the  same  individual.  This  should 
be  taken  into  account  when  unit  or  area  harvest  regula- 
tions are  set. 

Because  of  their  scavenging  nature,  wolvennes  come 
readily  to  bait  and  are  vulnerable  to  skilled  trappers.  Id 
areas  where  enhancement  of  wolverine  populations  is 
the  goal ,  bait  trapping  for  all  species  should  be  curtailed. 
Further,  seasons  should  be  adjusted  for  closure  in  late 
winter  and  early  spring  when  young  are  bom.  Females 
with  newbom  young  are  limited  in  their  ranging  and 
foraging  and  are  especially  vulnerable  to  easily  obtained 
trap  baits. 

Wolverine  populations  in  nonhwestem  Montana  sur- 
vived the  years  of  unlimited  hunting  and  trapping  solely 
because  of  the  vast  expanses  of  official  wildemess  and 
remote,  essentially  wildemess  habitat.  These  areas 
functioned  as  both  refuge  and  reservoir  for  wolverine 
populations.  With  more  stnngent  har\'est  regulations 
now  in  effect,  with  cessation  of  nonselective  control 
measures  aimed  at  other  species,  and  with  adequate 
wildemess  habitat,  wolverine  populations  should  be  se- 
cure in  Montana. 
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Wolverines  in  Western  Wyoming 

Abstract 

New  records  of  the  wolverine  (  Gulo  gulo  >  from  wesrern  Wyoming  during  the  past  two  decades 
suggest  a  population  increase  for  this  tegion. 

Although  the  wolverine  is  considered  rare  and  is  protected  by  Wyoming  Game  and  Fish 
Department  (1977).  its  status  in  western  Wyommg  remains  uncertain  (Weaver  and 
Clark  1979).  This  note  reviews  historical  literature  and  presents  50  new  wolverine  reports 
(  Fig.  1  )  for  western  Wyommg.  not  including  Yellowstone  National  Park. 

According  to  Coues  ( 1877:49),  "Mr.  C.  Hart  Merriam  .  .  .  procured  a  specimen  on 
the  Yellowstone  River,  Wyoming,  in  August,  1872."  Thomas  (  1952)  states  that  a 
Mr.  W.  H.  Hill  rreed  with  dogs  and  shot  a  male  wolverine  in  January  1899  near  Kendall, 
Wyoming.  Long  (1965)  listed  only  eight  additional  reports  for  1900-1960,  all  from 
northwestern  Wyoming.  Houston  (  1978)  recorded  27  wolverine  reports  m  and  immedi- 
ately adjacent  to  Yellowstone  National  Park  1970-1978.  Winter  distribution  of 
wolverines  in  the  Park  generally  coincided  with  ungulate  winter  ranges  where  carrion 
was  available. 

We  compiled  recent  reports  from  1  )  field  interviews  with  outfitters  and  other 
backcountry  users  during  summer  and  fall,  1977-1979;  2)  telephone  inter\'iews  with  and 
written  inquiries  of  trappers,  hunters,  outfitters,  and  other  experienced  backcountry 
users;  and  3)  records  of  Wyoming  Game  and  Fish  Department  (  WGF),  Grand  Teton 
National  Park  (GTNP),  and  Bridger-Teton  National  Forest  (BTNF).  Reports  were 
evaluated  according  to  the  reliability  of  the  observer,  conditions  of  the  observation,  and/ 
or  the  quality  of  detail  provided.  Numerous  reports  were  omitted  from  this  note  for 
lack  of  detail,  but  all  examined  fell  within  the  geographic  area  delineated  herein.  De- 
tails of  reports  are  available  from  the  authors. 

'Prc-stnt  address:    Miner  Route,  Emigrant.  Montana  59027. 
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Figure  1.  Location  and  year  ot  50  new  wolverine  reports  in  western  Wyominq.  Open  circles  indi- 
cate solitary  animals;  shaded  circles,  two  or  more  wolverines  (usually  a  family). 


Wolverines  ocoarred  rhrouqhout  the  major  mountain  rani^es  of  western  W'yomini; 
(Fig.  I),  including  areas  farther  south  than  pre\'iously  repn)rted.  The  apparent  increase 
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onloi  1  P  .  ''^^^"'-^'^  "  ^  chac  the  ban  on  po.sons  for  predator 

ucha    h        "  ''''''  ^^-'^  benet.c  carr.on  feeders 

sucn  as  the  wolverine. 
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been  i.iiicd  in  captivity  for  the  procliiclion  ol  tni 
iiiice  tlie  middle  of  the  nineteeiilli  centiiiy,  l)ut 
oiiK'  in  recent  )ears  lias  mink  raising  become  a 
major  inihistry.  Wisconsin  now  leads  all  states  in 
the  number  of  mink  farms  and  in  sales  of  ranch 
minks.  a\'craging  more  than  one  hnndrcd  thou- 
sand i^elts  annually.  Ranch  mink  and  trai')ii(d 
mink  pelts  combincil  have  in  normal  )'cars  an 
annual  s.de  value  of  more  than  $2,500,000  in  the 
state. 

Specimens  examined  frnm  \^'isconiin.— Total  103, 
as  follows:  Aslihiml  Ctiiintij:  Glidden,  1  (MM).  Bar- 
ron County:  Turtle  Lake,  5  (UWZ).  Buffalo  County: 
Wabasha  Flats,  7.  Dane  County:  Madi.son,  2  (UWZ). 
D()(/gc  County:  Beaver  Dam,  13  (UWZ);  Fox  Lake. 
2  (UWZ).  Dorir  r„i/ii<!/;  Fi.sh  Creek,  6  (UWZ). 
Dou^ldx  County:  Saint  Croix  River,  2  (UWZ);  T 
^2  N.  R  14  W,  1  (UWZ);  T  44  N,  R  13  W,  1 
(UWZ).  D(/)iii  County:  Colfax,  8  (UWZ).  lr,n> 
County:  Fisher  Lake,  1  (UWZ);  Mercer,  2  (UWZ). 
Langlade  County:  Fost  Lake,  3  (UWZ);  T  33  N,  R 
12  E,  3  (UWZ);  T  34  N,  R  11  E,  1  (UWZ).  Mara- 
thon County:  Mosinee,  1  (UWZ).  Milwaukee 
County:  Milwaukee,  2  (MM);  Waiiwatosa,  1  (MM). 
Rock  County:  Milton,  1  (MM).  Sauk  County:  Mer- 
rimae  (5'/.  mi.  N.  W.),  1  (UWZ).  \'i7a$  County: 
Crab  Lake,  2;  Eagle  River,  1;  Mamie  Lake,  1. 
W'alu-orth  County:  Dclavan,  10;  Elkhorn,  1  (UWZ). 
Waukciha  County:  Diiplainvillc,  1  (UWZ);  Cokhn 
Lake,  2  (M.M);  Muskego  Like,  6  (MM);  1',-waiikcv 
Lake,  15  (UWZ). 

Selected  references. ~Ein]LTS,  R.  K..  1952,  Erring- 
ton,  1>.  L.,  1943;  Gorhani,  J.  R.,  and  H.  J.  Crilfiths. 
1<J52;   llollister,  1913;  Marshall.  W.  11..  19.3fi; 

Stollberg,  B.  P.,  and  R.  L.  Hine,  1952. 

Genus  Gulo  Pallas 

\\'olverines 

DciildJ  foiiiitihi: 


.i-3  l-l 

I  ,    C  , 

3-3  1-1 


4-4 

I'  , 

4-4 


I  -  I 

M  =  Ul. 


GuIo  liiscus  luscus  (Linnaeus) 
\\'()!\crine 

[Vrsus]  luscus  Linnaeus,  Svstema  N.itnrai'.  eil.  12. 

vol.  1,  p.  71,  1766. 
Gi//<)  luscus  Lapham,  p.  43,  1S52;  Lapiiam.  \-,.  338. 

1853;  Hoy.  p.  256.  1882;  SUong,  p.  437,  1883; 

HoUistir,  p.  141,  1909;  Hoilister,  p.  28,  1910;  Coiv, 

p.  353.  1912;  Barger,  p.  12,  1952. 

Vcrnactdar  »i«;)ics. -American  glutton,  c;nc;ij()u 
or  kark;ij()u,  common  wolverine,  devil  l)e;u-,  glut- 
ton, Indian  devil.  nna-mcy-fiWdy  (Chippi-wa). 
skunk-bear,  wolverene  (secondary  spelling  for 
wolverine),  and  woods  devil. 


Idcntifitdtiun  marks.— .\  large,  muscular  mem- 
ber of  llu;  weasel  tribe,  the  heaviest  North  Amer- 
ican mustelid  with  the  exception  of  the  sea 
dttia'  (Enhydra);  general  form  and  jirojiorlions 
rpiite  bcarlike;  Ik!;u1  broad,  heavy,  rounded;  e;ns 
shoit,  uuK'  slightK'  pointed,  not  prominent;  c\  es 
medium,  forward-looking;  nose  liroad  and  trun- 
c;ite,  ill  ([lect  ;dmost  lh;it  of  ;i  bulldog;  tail 
rather  sboil,  about  one-fifth  lotid  length,  bushy; 
legs  short  ;mtl  stiirtK;  fei-t  .semipkintigiwiic,  ic-];i- 
fively  l.iige,  five-turd,  pro\'ided  with  strong, 
curved,  scmireliactile  chiws;  under  fur  not  dense 
but  soft,  the  long  gii;ird  h;iirs  iibund.int  ;uid 
r;ilher  coarse. 

The  gt'iier;il  color  is  dark  brown  to  almost 
black,  p.ili-r  (iiiMi  buff)  on  the  checks,  f.ice,  and 
forehc;id.  with  two  \ellowish  gr;iy  l)ro;id  stri]ics 
extending  Irom  the  ujiper  slioulder  region  dorsad 
along  the  sides  and  meeting  ;icross  the  rump, 
thus  ]iroduciiig  a  conspicuous  d.irk  eo]or-p;iteh 
in  middle  of  l);ick;  thioat  ;ind  bre;ist  usually 
and  belly  occ;isionally  with  a  few  irregular  white 
blotches;  tail  ;md  feet  dark.  Det;iils  of  molting 
hiive  iiol  becu  observed,  but  it  iirob;d)ly  has  two 
molts  aniuially,  one  in  spring  and  one  in  f;dl. 

Skull  l.ugest  ;ind  widest  of  Wisconsin  muste- 
lids,  lu'.ivily  built,  upper  profile  distinctly  arched 
medially  in  postfront.d  icgion,  the  )')rcfront;d 
.iiid  nKi\ill;n\-  regions  being  somewhat  de- 
pressc-il;  s.igiltal  crest  and  lambdoichd  ridge 
prominent,  ji.n licukirh  in  the  ;uliih  m;de,  the 
posU'iior  I'xtension  reaching  consiili-r.d)le  dis- 
tance (12  nmi.  ill  some  skulls^  be\()ud  occipital 
condyles;  ,iudil;d  biilkie  Luge  and  conspicuous. 


Wohcrinc    near   ]unca\i.    Alaska.     V.    S.    Fiv/i  and 
W'ildlilr  St  n  il  f  \iliiiloiira])h  hij  lli  nry  Ilnrnutn. 
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Flcsh-calcis 


Left  Itiud  foot  of  tcolvci  iiir  K- 


Left  femur  or  leg  hone  "I  ('.no  i..  lusc;us  from 
Bcgics  Cnve,  Hiclihintl  Ci'i/ii/i/.  \\'f\("oii.?/ti.  Above, 
anterior  tirir.  Ihloie,  pcstciioi  i  r'rtc.  Abotit  ^'r,y.. 


Skull  of  GuLo  L.  Lusc:us,  Itaxca  County,  MiiiucsiUii. 
Abotit  ^f,X.  Lower  jaw  attached. 


1)nt  not  much  inflated;  nares  large,  placed  well 
snpcrioiK'  at  angle  of  about  45°  with  horizontal 
axis  of  skull,  the  turbinals  small,  conspicuoiis, 
and  many;  lower  jaw  short  and  heav\',  so  firmly 
matriculated  in  the  bony  hinge  to  the  cranium 
that  in  most  siiccimens  it  caimot  readily  be 
sciiaiatcd.  The  dental  foinmia  is  the  same  as 
lliat  for  llic  maitcn  and  fisher,  but  the  teeth  arc 
not  onl\'  considerably  larger  but  are  relatisely 
wider  and  heavier  and  tend  to  be  less  hypsodont. 

The  male  wolverine  a\erages  10  per  cent  or 
more  larger  than  tlie  female,  the  skull  not  only 
Iicing  larger  but  also  more  angular  with  more 
jirouonnccd  sagittal  and  lambdoidal  ridges.  Theie 
is  little  age  variation,  although  young  wo]\er- 
ines  are  paler  in  color  and  display  less  pattern. 
Matinity  in  physical  form  is  reached  abo\it  the 
third  year.  There  is  some  individual  variation  in 
the  paleness  or  darkness,  and  in  the  intensity  of 
coloration,  particularly  of  the  "saddle  mark"  on 
the  back.  Apparendy  mutations  have  been  re- 
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coixictl  as  "(J.uk  brown"  and  "almost  black"  spec- 
imens, and  one  sine  nmtation  as  an  albino  nuli- 
vidnai  (Junes,  S.  V.  H.,  1923:  176). 

Measurements.— Tota\  length,  adnlt  males,  960 
U)  1,070  mm.  (37.8  to  42.1  in.);  tail,  200  to  220 
mm.  (7.9  to  8.7  in.);  hind  foot,  173  to  205  mm. 
(6.8  to  8.1  in.).  Weight,  adult  males,  30  to  42 
pounds.  Sknll,  adnlt  males,  length,  166  to  17-1 
mm.;  width,  99.5  to  105  mm.  Total  length,  adult 
females,  725  to  947  mm.  (28.5  to  37.3  in.);  tail, 
170  to  200  mm.  (6.7  to  7.9  in.);  liind  foot,  170 
to  180  mm.  (6.7  to  7.1  in.).  Weight,  adnlt  fe- 
males, 22  to  28  pouns.  Skull,  adnlt  females, 
length,  132.6  to  149.7  mm.;  width,  87.2  to  96.2 
mm. 

Dislrihiition  in  Wisconsin.— Formev])',  until 
about  the  year  1870,  possibly  occurred  sparingK' 
over  most  of  the  state  in  favoralilc  wooded  habi- 
tats, but  now  probably  does  not  exist  anyulicre 
in  Wisconsin. 


.\/(/()  6fi.    Diitribiititin  of  C.ui.o  LUbc  cs.    •  —  ^,))ci.i- 
lucH  ixiniiiiicd.   O  —  aiithcntic  records. 

//(;/</7«f.— Forests  antl  hea\ily  woodcil  areas, 
sonielinies  wandering  into  more  open  counlr\'. 

Slot  IIS  (IihI  Ildhits. — Although  there  are  se\'- 
eial  authentic  records  of  the  occurrence  of  the 
wolverine   in  Wisconsin,   only  two  fr.ignienlary 


bpeennens  fiom  ihc  state  are  known.  One  of 
these  IS  a  left  femur  bone  of  an  apparently  adult 
feni.ile,  and  tlie  otlier  the  distal  joint  end  of  a 
left  femur  of  a  yoinig  animal  (both  acccssiinied 
mider  No.  287,302,  U.  S.  N.itional  Museum) 
found  by  the  author  .August  21,  1920,  among 
bones  of  the  raccoon,  bobcat,  and  other  animals 
mixed  w  ith  the  surface  soil  on  the  floor  of  Bogie's 
C.ive  (sometimes  called  Bogus  Cave),  Sec.  35, 
T  9  N,  R  1  E,  aljout  two  and  one-half  miles  west 
of  Gotham,  l^ichland  County.  Tlie  deposit  was 
some  60  feet  inside  the  entrance  to  tlie  cave 
whc-re  \'ciy  little  da\ light  penetr.itcd,  and  the 
bones  appearetl  to  be  remains  of  animals  that 
died  there  or,  less  likely,  that  had  l)een  skinned 
!)>■  trai")i5ers  and  the  bodies  left  (Jackson,  1954: 
254).  Bogie's  Ca\'c  is  about  25  miles  southeast 
of  Kickapoo  lh'\'er,  N'ernon  County,  where  Fred 
M.illier  antl  his  lr.i|ipor  compaiu'on,  Antoinc 
C.irdapee,  look  two  wi)l\'erines  in  Oelol)er  and 
December,  18.55  (Nbither,  1896:  330,  349).  Al- 
though the  locidity  h.is  been  recorded  as  Bad 
.\xe  River  (Schorger,  1946:  90)  and  was  called 
such  by  Mather  in  his  original  ;icconnt,  he  fur- 
ther states: 

.\s  near  as  1  c.in  m.ikc  out  from  the  map  of 
Wisconsin  in  a  seliool  atl.is  of  to-ilay  we  were  on  the 
fork  of  the  Had  .\\  Hivcr  in  what  is  now  Vernon 
iiMinl)',  and  just  north  of  llcaiLslowii;  hut  tlicrc  was 
no  town,  \'illa>;c  or  setllcineiit  on  tlic  river  tliat  wc 
s.iw  or  he. nil  of  wlien  wc  ucnt  \ip  it  in  1855.  .^t 
any  r.ite  we  were  ni-.ir  llic  main  forks  of  tlic  river, 
and  onr  cabin  w.is  i)il\\'ccii  tlie  streams  (Mather, 
1890;  371). 

Other  paits  of  Mather's  accoinit  clearly  indi- 
cate tliat  thi\  ascended  what  is  now  known  as 
the  Kickapoo  Ri\'er  ;n)d  came  back  by  the  same 
route.  The  site  of  their  cabin  camp  pv()l)al)ly  was 
in  or  near  See.  35,  T  12  N,  R  3  W,  opposite  the 
mouth  of  the  stream  now  called  Cam])  Creek. 
Two  monnted  specimens  in  the  Milu'aukce  Mu- 
seum th;it  were  l;d)ele(l  "Wisconsin"  were  re- 
corded !))■  nie  w  ith  ihe  eonunents,  "but  as  there 
.III'  no  oilier  d.il.i  we  consider  ihe  record  un- 
.s.itislacloi  y"  (Jackson,  1908;  14).  Later,  Cory 
^a\s  liii'si'  s|)eeinK'iis  "in.i\'  or  m;iy  not  have  been 
.i<tii;ill\'  l.iki-ii  ill  the  shilc"  (Cory,  1912:  355). 
i'hey  prob.ibiy  e.inu-  Iroin  C^olorado. 

Ihc  Wisconsin  llisloiK.ii  .Sucicly  li.is  .i  letter  vrr\t- 
Uii  )iil>'  5,  187(),  Cli.iiic's  Mann  to  .\.  L.  Kiiinlicn, 
Hussc) \ilic,   Wisconsin,   .iskiiij;  liiiil   uli:il   lie  woniil 
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clinrgC  to  nioiiiit  llic  skins  (if  I  \<.  n  w  iiU  c  tnics  Ikum 
{'olf'raiio.  Maun  was  i  (irrfspom  Inii;  >.((ii'lar\  lA  llic 
Natural  Ilistury  Sik  ii  ly  of  W'ividnsin,  pt idcK  svnr  to 
tlic  Must  iim.  it  tlicu  forc  S( cms  \  cr\'  improhalilc 
tlmt  tlic  Mnsciim  s  spccnnciis  aic  of  W  jsidusin  orieiii 
(Scl)orucr,  1  !)((>:  ')()). 

At  tiie  nicctinR  of  llic  Wisconsin  Acnilcniy  of  Si  l- 
ences, Arts,  ami  Letters,  Jnly  19,  1870,  tin-  fnllowini; 
donation  to  tlic  Miiscinii  was  acknowledged:  "A 
wolverine  iCuIn  lusais  Sahiiie)  killcil  in  Itmean 
County,  and  presented  !)>•  Hon.  J.  T.  Kinuston.  of 
Necedali."  (Trans.  Wis.  Acad.  Sci..  1:  ISR.  1872). 
The  collections  of  tlie  Academy  were  tlcstrox'cd  in 
the  buniiiiR  of  the  Slate  Capitol,  Tehriiary  27,  1904. 
.  .  .  The  Mcdford  (Wis.)  Ncirs,  June  8,  187(5. 
mentions  that  nmong  the  animals  presented  for 
hoiinty  in  Ta\lor  County,  since  January  I.  was  on(> 
wolverine  ( Sciiorger,  1948:  295). 

El.scwlicrc,  ScliorRcr  (1912:  29)  cilcs  n  news- 
paper record  for  Uie  spring  ol  1870  for  Bip  ]\\h 
River,  Marntlion  County.  One  \\;is  recorded  by 

Track.<:  of  tcn]vcriiie.    Left,  riglit  hind  foot.  Right, 
M>/|<  foTP  foot.  ^/^  X. 


Hoy  (^S'^2:  256)  .ns  taken  in  La  Cros.sc  Cmnil\' 
lli:it  s:iine  \cnr.  and  1I()\-  further  states  ll):it  tliey 
"  lie  (i(  (  isi<)ii;illy  taken  in  the  tiniher."  There  m.iy 
lie  some  doubt  about  llic  \ali(bty  of  the  1870 
L:i  Crosse  County  record,  since  mnny  newspapers 
in  tli(>  state  mentioned  tlie  Big  Rib  Ri\cr  wol- 
%  erine  simply  as  trapped  "in  tlie  pinery." 

Another  cood  record  comes  from  Chief  \\'arden 
riarncy  Dcvine  and  George  Rueggcr  of  Radisson  in 
their  report  that  a  Mr.  Sig  Tucsulla  trapped  a  wol- 
verine in  the  \icinity  of  Radisson.  Sawyer  coiint>',  in 
1922.  Other  records  for  Wisconsin  are  as  follows: 
July,  1SS.3  (Weekly  Telephinc  [Fairfield])  "Lawn 
Keyes.  Burnett,  killed  a  wolverine  on  Horicon  Marsli 
a  few  da>s  since,  weighing  31-1/2  pounds'  (Scott, 
W.  E.,  1939:  26). 

There  are  records  for  Gogebic  County,  Michi- 
gan (Burt.  1916:  144),  and  St.  Louis  Count\', 
Minnesota  (Jolmson,  C.  E.,  1923:  54),  bodi  of 
wliich  adjoin  \Viscoiisin.  Tlie  woherine  probably 
was  alua\s  scarce  in  Wisconsin.  I  ha\e  found  no 
positi\e  records  of  commercial  sales  of  its  pelt. 


\\'ol\  eriiies 
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tlioiipli  it  may  li.i\e  Ijeeii  so  prized 
llie  natives  as  not  to  he  haitcred.  An  inJividiial 
wolverine  may  tra\'cl  great  distances,  and  al- 
tliongli  llicre  is  no  researcli  information  on  its 
liome  range,  it  is  believed  to  l)e  extensive,  at 
liast  30  to  50  miles  in  diameter. 

Near!)'  all  of  our  knowledge  of  the  habits  of 
tlie  wolverine  is  from  observations  ontside  of 
Wisconsin.  The  animal  is  solitary,  seldom  being 
found  in  the  wild  with  another  of  its  kind,  ex- 
cept the  mother  with  her  kits  or  a  mated  pair. 
It  is  wary,  and  is  seldom  seen  except  \\hen 
trapped.  Its  tracks  are  quite  distinctive  wlien 
clearly  marked,  lieing  somewhat  like  tliose  of  a 
wolf  or  huge  dog,  but  relatively  wider,  and  usu- 
ally showing  the  presence  of  the  fifth  toe,  the 
heavy  hairiness  of  the  sole,  and  the  characteristic 
divisions  of  the  sole-pad  of  the  forefoot.  In  heavy 
snow  or  very  soft  ground  or  muskeg  the  l)elly 
of  the  animal  may  drag  a  furrow,  but  otherwise 
the  animal  makes  no  trails  or  nmways  except  at 
the  entrance  to  its  den.  Its  liabit  of  plundering 
trap  lines  and  fouling  traps  and  trapped  animals 
with  urine,  feces,  and  scent  from  its  anal  glands 
announces  its  presence  to  those  familiar  with 
the  animal. 

-Although  primarily  noctimial,  the  wolverine 
is  frequently  out  during  d,i\'light  hour.s.  (^old 
weather  and  snow  do  not  bother  it,  and  it  is 
active  throughout  severe  winters  as  well  as  (hir- 
ing milder  seasons.  It  is  knowm  to  wander  alone 
many  miles  from  its  old  home,  and  may  rarely 
establish  a  new  one,  but  it  does  not  truly  mi- 
grate. Usually  it  keeps  its  home  within  a  few 
miles  of  the  place  of  its  birth.  Its  usual  gait  is 
a  sort  of  gallop  or  series  of  jumps,  mucli  like 
that  of  a  mink  or  weasel,  but  at  times  it  walks 
in  a  lumbering  movement.  It  is  chiefly  terrestrial 
in  its  activities,  yet  climbs  fairly  well,  ascending 
trees  by  climbing  tlie  trunk  from  the  base  (Crin- 
nell,  C.  D.,  1921),  or  rarely  by  jumping  from 
the  ground  to  a  low  bough  (personal  letter  to 
the  author  from  A.  H.  Twitchcll,  Flat,  Alaska, 
March  27,  1927).  Swimming  npparenth'  is  not  to 
its  liking,  and  though  slow  in  the  water,  it  pro- 
gresses firmly  and  steadily.  It  also  runs  slowly 
ami  heavily,  and  although  no  careful  studies  have 
been  made  of  its  speed,  it  probably  does  not  ex- 
ceed ten  miles  an  hour.  It  can  be  overtaken  by  a 
f.tst  human  runner. 

Possibly  the  chief  means  of  communic.ition  be- 


t\\ecn  woKerines  is  thro\igh  mine  and  the  anal 
scent  glands,  the  scent  and  urine  being  deposited 
on  objects,  ixirlicuhu  !>•  near  food  left  by  the 
.uiimal.  possibly  more  of  an  ownership  signal 
than  real  communication.  Except  for  grunts  and 
growls  when  it  is  irritated,  the  animal  in  tlie 
wild  is  i.ither  (juiet.  One  that  1  observed  in  the 
National  Zoological  P.irk,  Washington,  D.  C,  on 
June  2,  1928,  was  uttering  a  low-pitched,  slow, 
not  loud  grunt  that  was  not  unpleasant  to  the 
human  ear.  The  xv'oK'eiine  has  a  bad  reputation 
as  to  disposition,  b.ised  perhaps  on  a  lack  of  real 
knowledge  regarding  its  habits  and  behavior.  It 
is  as  a  rule  not  aggiessi\'e.  but  will  attack  and 
light  when  molested,  iiaitieulai Iv  the  female 
with  her  \oung.  Most  m.immals,  even  larger 
carnivores,  retreat  to  s,(fet\'  \k  hen  a  wolverine 
a]')peais,  which  may  be  due  to  fear  of  the  fight- 
ing power  of  the  woKcrine  or  to  dislike  of  its 
fetid  odor.  The  result  is  the  same  in  either  case, 
for  often  the  intruder  profits  by  enjoying  the  food 
lift  by  the  vanished.  It  is  easily  treed  by  a  bark- 
ing dog,  yet  when  cornered  will  outfight  any  dog. 
Trappers  and  explorers  have  told  many  stories 
about  wolverines  following  a  trap  line  for  miles 
•ind  fouling  both  traps  and  trapped  animals  by 
its  glandular  secretions,  urine,  and  excrement, 
eating  .such  liait  and  liMpjied  animals  as  it  f.m-' 
eied,  ami  even  destro\'ing  trajis.  Other  trappers, 
liowever,  have  maintained  that  a  wolverine  may 
follow  a  trap  line  and  eat  squirrels  or  other  meat 
used  for  bait,  but  does  not  molest  trapped  mar- 
tens or  destroN'  trajis  (.\.  ].  Cardisky  in  Ciinnell, 
Dixon,  and  Linsdalc.  1937:  262).  Probably  the 
strength  and  sagacitv'  of  the  wolverine  have  been 
greatly  exaggerated.  l)ut  it  is  without  doubt  ]ih\s- 
ieally  jiowerful  for  its  size  and  has  tremendous 
endurance.  It  is  no  more  mentally  alert  than 
others  of  its  tribe,  such  as  the  fisher  or  the  mar- 
ten, but  its  inquisiti\'cness,  persistence,  endurance, 
,nid  strength  make  it  appear  cunning.  It  is  not 
especially  difficult  to  traji,  yet  sometimes  es- 
capes from  a  trap  because  its  large  foot  may  not 
proN'ide  a  good  trap  hold,  and  it  may  gnaw  or 
l)ull  itsell  free.  Of  its  senses,  those  of  smell  and 
hearing  are  well  developed,  that  of  touch  mod- 
erateK'  so,  but  its  sight  is  jioor.  Longe\'ity  of 
the  wolverine  is  unknown,  but  its  life  exjiectancy 
in  the  wild  is  probabK'  not  more  than  8  to  10 
\e.iis  and  its  p<jtential  longevity  possibK'  near 
IS  \  e.ns. 
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Hoproclnt  lion  of  []\c  \\  <il\ ci  inc.  Imscd  en  s|ic(  - 
imcns  procured  in  Alaskii,  Ikis  Ix'cn  ^tndii-d  In 
Wripiit  :uul  Rniisfh  (  in.-.":  3.^-53): 

Adult  fcni.'dcs  t.ikcn  in  ()(I()I>(T.  Nn\cinlicr,  niid 
J.in\Mry  showed  niiimpliiiilcd  li|,i'.lo(\ v|<;  in  thrir 
uteri  ami  iii:i<ti\c  coipor:)  liite;i  in  dnir  o\:iiies.  A 
late-Jnnuary  and  an  i  ai  1\  Feliniai  \'  siic  (  imen  liad 
iinplaiiled  cniliryo';  of  22  and  GS  nun.  c rowii-rimip 
lencdl,  res)iet  lively.  I'wo  cai  K  - Api  il  <;]«■(  inw  n';  \\  i-re 
lactntini;  Imt  not  ptennanl.  .  .  .  The  woKcrine  lii'; 
a  long  period  of  Kcstalion  like  inan\'  of  tlic  od\(r 
inii^leliiK,  I'lie  hreedinc  ^avon  is  not  )iieeis(l\' 
known,  Init  it  proliahK'  octins  in  inid-smniiier. 

The  wolverine  is  blind  at  hirtli  ami  lias  sliphl 
if  any  indication  of  liair.  lis  fiist  ftir  is  pale 
creamy  biilf,  inticli  paler  than  that  of  the  adnlt 
animal.  The  baby  develops  rather  rapidlw  and 
when  fi\'e  nr  six  months  old  jiarts  coinpany  with 
its  mother,  brothers,  and  sisters,  and  shifts  for 
itself.  When  one  }ear  old.  it  is  n(\irly  full  crown. 
There  is  one  litter  a  year.  The  inaniniac  arc  eicht. 
four  abdominal  and  four  injzuiiial. 

The  wolverine  makes  little  jirovision  for  a 
nest,  and  is  content  to  find  shelter  in  a  shallow 
cave  or  rock  cleft,  or  under  a  rock.  bank,  or  fallen 
tree,  where  by  jiawin};  anil  twisting  it  makes  a 
depression  2-J  to  30  inches  in  diameter  and  about 
6  inches  deep,  sometimes  lining  it  scantily  with 
leaves,  grass,  and  bits  of  fur.  The  nest  site  is  usu- 
ally evident  by  tracks  leading  to  it.  There  ap- 
pears to  be  no  special  sanitation,  tliough  the 
occupant  as  a  rule  leaves  the  den  to  urinate  or 
defecate. 

The  name  "glutton"  is  often  applied  to  the 
wolverine  on  account  of  its  habits  of  consuming 
ravenously  quantities  of  almost  anything.  It  is 
primarily  a  meat  eater,  and  captures  most  of 
its  prey,  though  it  is  also  an  extensive  scavenger 
and  eats  quantities  of  carrion.  Either  through 
choice  or  on  account  of  meat  shortage,  it  some- 
times eats  quantities  of  wild  berries.  In  Wiscon- 
sin, the  wolverine  probably  chiefly  preyed  upon 
such  animals  as  snowshoe  and  cottontail  rabbits, 
beavers,  woodchucks,  squirrels,  chipmunks,  and 
mice  of  various  species,  as  well  as  rarely  vipon 
birds  such  as  grouse  and  waterfowl.  It  may  pos- 
sibly have  killed  a  white-tailed  deer  very  rarely, 
for  in  other  regions  it  has  been  known  to  attack 
and  kill  a  reindeer  and  a  small  moose.  Its  method 


nf  attack  is  to  pounce  on  the  back  of  its  pte\'. 
Its  sln\\ii(-ss  of  eait  would  not  .allow  if  to  "mn 
down  a  deer,  but  it  might  poniice  from  a  hid- 
den position,  j'awns  undoubtedly  were  sonie- 
linies  killi'd  by  the  woK'crine. 

Man  is  the  only  important  enein\'  of  the  wol- 
\crine.  Not  only  do  trappers  catch  the  woK'erine 
for  the  x'alue  of  its  fur,  but  thc\-  and  other  woods- 
men take  especial  delight  in  killing  it  on  ac- 
count of  its  reiiutafion  as  a  robber  and  fouler 
of  traps  and  caches,  and  because  of  its  other  re- 
imted  misdemeanors.  Dears,  pumas,  and  other 
carni\(ires  much  larger  than  the  wolverine  are 
reported  to  lea\e  food  or  ]")iey  \\ithout  putting 
up  a  fight  on  its  approach.  Sometimes  a  wolver- 
ine may  be  killed  b\'  quills  from  a  porcupine  it 
has  devoured.  The  life  and  feeding  habits  of  the 
wolv(>rine  are  such  that  one  might  expect  the 
animal  to  have  many  parasites,  both  external 
and  internal.  No  information  is  at  hand  on  the 
external  parasites.  Internal  parasites  include  the 
fluke  Opitthorcliis  jclineus;  the  tapeworms  Both- 
rioccphnJita  sp.  and  Taenia  IwitcheJli;  and  the 
roundworms  Dioctophymc  renale  and  SohoJi- 
phymc  haUirim  (Erickson,  J946:  -503). 

The  wolverine  was  never  plentiful  enough  to 
ha\'e  any  pronounced  economic  effect  on  the 
welfare  of  the  state.  It  is  an  interesting  mammal 
that  we  wish  was  still  a  part  of  our  fauna.  Its 
food  habits  were  nearly  neutral,  as  much  on  the 
beneficial  as  the  detrimental  side.  It  prodticed 
a  durable,  luxuriant,  and  beautiful  fur  that  sel- 
dom reached  the  fur  trade,  the  pelt  being  so 
highly  prized  locally  as  not  to  enter  commercial 
channels.  The  fur  is  said  to  be  one  of  the  few 
that  will  not  cover  with  frost  when  breathed  upon 
in  freezing  weather.  I  have  never  seen  men- 
tioned the  sale  of  a  wolverine  pelt  in  any  of 
the  bills  of  lading  of  the  early  fur  sales  in 
Wisconsin. 

Spccimcm  examined  from  \Vi?fon.sin.— Total  2,  as 
follows:  Richland  County:  Bogie's  Cave  (sometimes 
called  Bogus  Cave),  2  1/2  miles  west  of  Gotham,  in 
Sec.  35,  T  9  N,  R  1  E,  2  (one  left  femur  and  one 
part  of  left  femur  recovered  from  deposit  of  cave 
floor). 

Selected  rc/cmircs. —Crinnell.  G.  B.,  1926;  Grin- 
ncll,  J.,  J.  S.  Dixon,  and  J.  M.  Linsdale,  1937:  251- 
70;  Jackson,  H.  H.  T.,  1954;  Sthorger,  A.  W.,  1942: 
29;  1946;  Scott,  W.  E.,  1939:  26. 
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Table  I. Sight  recorda  of  wolverine  in  Montana 


to 

O 


1 

No.  I 

Date  1 

Uc»liiy 

1 

Mar.  1,  1944 

White  River  Flats 

- 

Mar  1,  1945 

mnf^b-  Roar  T  anHinif  ?lf^la 

3 

Aug.  27,  1947 

4 

1947 

Teton  River 

5 

Aug.,  1947 

rxeaUCfUar bcra  v^-tcc^ 

6 

1948  or  '49 

Keu  iMeEQOw  v^reeit 

7 

Spring,  1948 

8 

Summer,  194S 

£\OCK  L/ree& 

9 

Oct.,  1949 

10 

Aug.  1,  1950 

oitiiw&Ler  iuver 

11 

.\ug.  29,  1950 

12 

oept.  lo  or  i"*,  lyou 

Young's  Greet 

13 

Sept.,  1951 

Krinklehorn  Lake 

14 

June  21,  1952 

Woodward  Meadowa 

15 

Summer,  1952 

Trail  Creek 

16 

August,  1952 

Wood  Creek 

17 

October  IS,  1952 

Pyramid  Paaa 

18 

May,  1953 

Lion  Creek 

19 

July  3,  1953 

No.  Fk.  Fitzsimmona  Creek 

20 

Nov,  6,  1953 

No.  Fk.  Flathead  R. 

Coaaty 


Powell 

Flathead 

Lewis  4  Clark 

Teton 
Teton 
Flathead 

Ravalli 

Lewis  &  Clark 

Missoula 

Lincoln 

Lincoln 

Powell 

Lincoln 

Lake 

Flathead 

Lewis  &  Clark 

Powell 

Lake 

Lincoln 

Flathead 


Obwrver 


Lloyd  McDowell,  M.F.G.D.' 
Horace  Godfrey,  U.S.F.3.'* 
Lloyd  McDowell,  M.F.G.D. 
Horace  Godfrey,  U.S.F.S. 
Faye  Couey,  M.F.G.D. 

U.S.F.S.  Crew 
Ray  Gibler,  U.S.F.S. 
Ross  WilaoQ.  .M.F.G.D. 
Lawrence  Deist,  M.F.G.D. 
Orville  Lewis.  M.S.U."* 
Paul  Hazel,  U.S.F.S. 
Joseph  Townsend,  NLF.G.D. 
R.  T.  Cloninger,  U.S.F.S. 
J.  L.  Aemesegger,  U.S.F.S. 
J.  L.  Aemesegger,  U.S.F.S. 
Wesley  Woodgerd,  M.F.G.D. 
W.  R.  Ellis,  U.S.F.S. 
O.  J.  Nollar,  M.F.GX). 
G.  M.  Daugharty,  U.S.F.S. 
Dan  Neal,  U.S.F.S. 
William  McCurdy.  .M.S.U. 
G.  M.  Daugharty,  U.S.F.S. 
Wm.  Maloit,  M.F.G.D. 
Dan  Block,  M.F.GJD. 


Rcmarlu 


2,  seen  by 
15  people 


4,  young 
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In  addUion,  a  considerable  number  of  sight  and  track  records  have  been  obtained  in  Glacier  National  Park  in  the  last  fifteen  years. 
•  Montana  Fish  and  Game  Department. 
••  United  States  Forest  Service. 
•••  Montana  State  University. 
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Table  2. — Capture  records  of  wolverine  in  Montana 


No.  1 

Locxlicy 

1  County 

i         S«  j 

Coliector 

1                 F  Turning 

1 

1932 

Marshall  Creek 

Missoula 

Unknown 

Robert  Anderson,  Poison 

Report  only 

2 

Jan.,  1933  or  1934 

Forks  of  Sunday  & 

Flathead 

Male 

Tom  White,  Stryker 

Report  only 

.^.dvent  Creeks 

3 

Winter,  1939 

Pioneer  Ridge 

Flathead 

Female 

Ray  Miller,  Kalispell 

Report  only 

4 

Dec.  1940 

Red  Meadow  Lake 

Flathead 

Female 

Tom  White,  Stryker 

Skull,  MZ' 

5 

Winter,  about  1940 

Wolk  Creek-Fortine 

Lincoln 

Two — 

Oscar  Grey,  Fortine 

Report  only 

Creek  Divide 

unknown 

6 

Winter,  about  1941 

Haskill  Pass 

Flathead 

.Male 

Hugh  Galloway,  Kila 

Skin 

Fall,  1945 

Near  Fish  Lake 

Flathead 

Male 

Ray  Miller,  Kalispell 

Whole  mount,  MZ 

8 

Fall,  about  1946 

White  River 

Flathead 

Female 

H.  C.  Jorgenson,  Poison 

Skin 

9 

March,  1946 

Teepee  Creek 

Flathead 

Male 

Louis  Haverlandt,  Eureka 

Skin 

10 

Winter,  1948 

Ford  Creek 

Lewis  4 

Unknown 

J.  Hinkel,  Augusta 

Report  only 

Clark 

11 

Winter,  1950 

Graves  Creek 

Lincoln 

Female 

W.  R.  Ellis,  Fortine 

Skin,  MZ 

12 

Fall,  1951 

Albino  Basin 

Missoula 

Unknown 

Big  game  hunter 

Report  only 

13 

Dec.  11  or  12,  1951 

Teepee  Ridge 

Lake 

Male 

Glenn  Clothier,  Swan  Lake 

Report  only 

14 

Feb.  15,  1952 

Swamp  Creek 

Sanders 

Male 

Will  Fox,  Trout  Creek 

Skull,  MZ 

15 

Feb.  26,  1952 

Wolf  Creek 

Flathead 

Female 

Carrol  Eslick,  Bigfork 

Whole  mount 

16 

March,  1952 

Jim  Creek 

Missoula 

.Male 

John  Hulett,  Swan  Lake 

Whole  mount 

17 

Aug.  21,  1952 

So.  Fk.  Milk  R. 

Glacier 

Male 

.\lfred  Vance,  Browning 

Skin  and  Skull, 
MZ 

13 

Summer,  1952 

Lake  Como 

Ravalli 

Unknown 

Cause  of  death  unknown 

Leg  i  foot.  MZ 

10 

Mar.  IS,  1953 

Bear  Paw  Mts. 

Hill 

Male 

Earl  Seyler,  Havre 

Skin  and  Skull 
MZ 

20 

Apr.  10.  1953 

Swan  Valley 

Lake 

Female 

Wm.  Woodward,  Missoula 

Skeleton,  MZ 

21 

July,  1953 

Lake  Elsina  .\rea 

Missoula 

Two — male 

Robert  Boyce,  Missoula 

Report  only 
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*  Specimens  now  in  the  Montana  State  University  Museum  of  Zoolog>' 
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WOLVERLN'E 

The  peit  of  the  wolverine  is  sirong  and  dui-able  The  fur  wears 
well  (Harding  1915.  Kaplan  1974)  and  is  widelvused  in  ihe  Arclic 
and  Subarciic  for  ruffs  or  mm  on  parkas,  especiallv  on  hoods: 
this  is  because  rime  ice  or  frosi  from  a  persons  breaih  can  easilv 
be  brushed  from  parka  irim  thai  is  made  of  wolverine  fur  (Quick 
1932).  For  this  reason,  manv  pelts  do  not  enter  the  market  and 
hence  the  actual  hancst  mav  be  higher  than  that  reported. 

Hisioricalh  the  wolverine  has  been  harsesied  in  much  lower 
numbers  than  odier  furbearers.  Prior  to  the  20th  ceniurv.  onlv 
the  sea  otter  was  hanested  (occasionally)  in  lower  numbers  than 
the  wolverine.  The  low  hanest  of  wolverines  may  reflect  tJieir  low 
natural  densitv  compared  with  other  carnivores  (Hash  1987).  but 
the  wolverine  is  not  an  economicallv  important  furbearer  inter- 
nationallv  and  has  not  been  widely  sought  for  fashion  garments 
bv  the  fur  industry. 

Prior  to  the  20th  centurv;  four  companies  contributed  to  the 
harvest  of  wolverines:  the  Hudson's  Bay  Compan\.  the  North  West 
Company  .American  companies,  and  Russian  companies  (Fig. 
12).  The  total  North  .\merican  average  annual  harv'esi  ranged 
from  about  250  pelts  in  the  1720s  to  slightlv  more  than  2.700  in 
the  1790s.  Generallv.  it  increased  from  the  low  of  256  in  the  1720s 
to  about  900  in  the  1760s,  dropped  to  about  800  in  the  1770s.  then 
increased  to  about  2.700  in  the  1790s  and  about  2,400  in  the  early 
1800s.  It  dropped  to  about  700  for  the  1820s.  increased  to  more 
than  1,400  in  the  1840s,  then  remained  greater  than  1.100  in  the 
1850s  and  1860s.  Harvests  then  increased  to  about  2,400  in  the 
1880s  and  remained  greater  than  2.000  in  the  1890s. 

Harvests  of  wolverines  bv  the  Hudson's  Bay  Companv  rose 
from  an  average  harvest  of  250  pelts  per  vear  in  the  1720s  to 
about  800  per  vear  in  the  1740s,  1750s,  and  1760s.  It  then  declined 
to  about  200  per  ^■ear  in  the  1780s  and  remained  at  this  level  until 
the  1820s,  when  it  rose  to  about  500  per  year.  The  harv  est  of  wol- 
verines then  continued  to  rise  to  about  1,800  per  year  in  the 
1880s.  which  was  the  maximum  average  annual  harvest  recorded 
by  the  Hudson's  Bay  Company. 

Where  records  are  available  (i.e.,  1780s  to  earlv  ISOOs),  the 
North  West  Company  harvests  of  wolverines  were  higher  than 
those  reponed  for  the  other  three  companies.  A  maximum 
annual  harvest  of  more  than  1,600  pelts  was  reponed  for  the 
1790s. 

Harvests  by  .\merican  companies  start  at  about  100  pelts  per 
year  in  the  1760s  and  increase  to  900  per  year  by  the  early  1800s, 
which  is  the  maximum  harvest  recorded  by  ,'\merican  compa- 
nies. \'alues  then  decline  to  less  than  50  per  year  in  the  1840s.  No 
records  were  obtained  for  the  1850s  and  1860s,  but  starting  widi 
an  annual  average  harvest  of  slightly  more  than  100  pelts  in  die 
1870s.  harvests  rose  to  more  than  700  per  year  in  the  1890s. 

Figures  for  harvests  of  wolverines  by  Russian  companies  are 
only  available  from  the  1790s  to  the  18405.  The  han  est  bv  Russian 
companies  was  minor.  Except  for  a  harvest  of  more  than  170  pelts 
taken  in  the  earlv  1800s,  the  number  of  pelts  taken  annually  v\-as 
less  than  100. 

In  the  20th  centurv'  the  North  American  harvest  of  wolverines 
is  lower  than  that  of  most  furbearers,  the  exceptions  being  the 
mountain  lion,  brown  bear,  and  polar  bear.  From  an  average 
annual  harvest  of  more  than  1,100  pelts  in  the  1920s  the  harvest 
declined  to  700  in  the  1940s  (Fig.  12)  and  remained  at  less  than 
900 until  the  1970s (>  1.600) and  1980s (>  1.400). 

fhe  decline  in  the  numbers  of  wolverines  trapped  from  the 


 us 

CANADIAN 
□  RUSSIAN 


1764-1821    1622-  l841-«5     1866-  1920-1B8* 
1840  1919 


Fig.  12.  Average  annual  harvests  of  wolverine  pelts  (by  decade)  in  North  America 
from  the  1700s  to  the  present. 


l'J2()s  to  the  19h0s  is  considered  the  result  of  a  general  wolverine 
population  decline  and  extirpation  in  some  areas  which  beg-an 
du  ring  the  late  ISO')s  and  earlv  1900s  as  a  result  (jf  overtrapping 
and  habitat  degradation  (Hash  1987).  Wolverine  populations  also 
declined  in  Canada  from  the  1920s  to  the  1970s  (\'an  Zvll  de 
Jong  1975). 

Canadian  han  esis  of  wolverines  in  the  20th  centurv  follow  a 
similar  pattern  to  those  of  the  North  .American  harvests.  High 
harvests  of  about  1,000  pelts  per  vear  in  the  1920s  declined  to  less 
than  500  per  vear  in  the  1960s:  the  average  harvest  rose  slightlv  to 
more  than  700  per  year  in  the  19705  and  1980s.  .American  har- 
vests of  wolverines  remained  less  than  40i)  per  vear  until  the 
1970s,  when  average  \earlv  harvests  of  more  than  700  were 
obtained,  and  the  1980s,  when  more  than  600  pelts  were 
hanested  anniiallv. 
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HOME  RANGE  AND  HABITAT  USE  BY  WOLVERINES  IN 
SOUTHCENTRAL  ALASKA 

JACKSON  S.  WHITMAN.  Alaska  Department  of  Rsh  and  Game.  P.O.  Box  47,  Glennallen.  AK  99588 
WARREN  B.  BALLARD,  Alaska  Department  of  Rsh  and  Game.  P.O.  Box  47.  Glennallen.  AK  99588 
CRAIG  L  GARDNER,  Alaska  Department  of  Fish  and  Game.  P.O.  Box  47.  Glennallen,  AK  99588 

Abstract:  .\  wolverine  (Gu/o  gulo)  population  was  studied  in  the  Susitna  Basin  of  southcentral  .\laska  from 
1980  to  1983.  Based  on  logarithmic  extrapolations,  annual  home  range  sizes  were  estimated  at  535  and  105 
km'  for  males  and  postpartus  females,  resp>ectively.  Wolverines  utilized  significantly  different  (P  <  0.05) 
elevational  strata  during  different  seasons  (S  =  1,043  and  818  m  for  Apr-Oct  and  Nov-Vlar,  respectively), 
probably  in  response  to  differences  in  prey  distribution  and  abundance.  Habitat  analyses  showed  an  avoid- 
ance of  forest  types  in  summer  and  tundra  types  in  winter. 

J.  WILDL  MANAGE.  50(3):460-463 


The  wolverine,  the  largest  terrestrial  muste- 
lid,  has  a  circumboreal  distribution  and  a  valu- 
able pelt.  Because  wolverine  population  densi- 
ties are  naturally  low  and  the  elusive  animals 
occupy  remote  habitats,  few  studies  have  been 
conducted.  This  paper  describes  home  range, 
movements,  and  habitat  use  by  wolverines  in 
southcentral  .Alaska. 

This  study  was  supported  by  the  .Alaska  Pow- 
er Authority  and  the  Alaska  Dep.  Fish  and 
Game  (ADFG).  Appreciation  is  expressed  to 
ADFG  employees  S.  R.  Peterson  and  R.  J.  To- 
bey  for  reviewing  early  drafts  of  the  manu- 
script. E.  A.  Goodwin  provided  critical  lab  time 
and  support.  S.  M.  Miller  provided  statistical 
support.  K.  Z.  Adler  handled  typing  and  book- 
keeping throughout  the  project.  Pilots  V.  and 
C.  Lofstedt,  H.  C.  McMahan,  and  A.  and  J.  Lee 
participated  in  the  field  aspects  of  the  project. 

STUDY  AREA  AND  METHODS 

The  study  was  conducted  in  a  7,700-km'  por- 
tion of  the  upper  Susitna  River  Basin  in  south- 
central  Alaska.  Characteristics  of  the  habitat 
have  been  described  previously  by  Skoog  (1968). 
Elevations  range  from  260  to  2,200  m.  Low 
elevations  are  dominated  by  spruce  (Picea  spp.) 
forests,  with  a  shrub  and  deciduous  transition 
zone  blending  to  tundra  and  shrub  birch  {Bet- 
ula  spp.)  habitat  types  at  higher  elevations. 

From  1980  to  1983,  22  wolverines  were  cap- 
tured, radiocollared  (Ballard  et  al.  1982),  and 
tracked  from  fixed-wing  aircraft.  Wolverines 
were  subjectively  aged  based  on  tooth  wear  pat- 
terns and  degree  of  maturation  of  reproductive 
organs.  Radio  transmitters  (Telonics,  Inc.,  Mesa, 
Ariz.)  were  enclosed  in  metal  canisters,  and  the 
transmitter-to-antenna  connection  was  encased 


in  urethane.  Collar  webbing  was  made  of  butyl 
rubber  with  an  internal  stainless  steel  whip  an- 
tenna. The  entire  radio-collar  package  weighed 
430  g. 

Wolverine  locations  were  gathered  whenever 
weather  and  daylight  permitted  and  were  plot- 
ted on  l:63,360-scale  U.S.  Geological  Survey 
topographic  maps.  The  following  data  were  re- 
corded: date,  time,  activity,  association,  eleva- 
tion, aspect,  slope,  and  associated  habitat  type 
(Viereck  and  Dymess  1980).  Availability  of 
habitat  to  the  animals  was  determined  by  re- 
cording the  habitat  type  at  each  section  corner 
of  the  mapped  study  area  (McKendrick  et  al. 
1982).  Use  of  habitat  was  determined  by  plot- 
ting all  wolverine  locations  that  were  within  the 
mapped  area  (.V  =  178)  and  tallying  corre- 
sponding types.  Statistical  comparisons  between 
availability  and  use  were  determined  by  a  stan- 
dard f -test.  Logarithmic  transformations  based 
on  the  relationships  between  the  number  of  lo- 
cations and  cumulative  home  range  size  were 
used  to  project  annual  home  range  sizes. 

RESULTS  AND  DISCUSSION 

From  April  1980  to  November  1983,  length 
of  contact  with  instrumented  wolverines  ranged 
from  1  to  426  days  (i  =  147).  A  total  of  258 
point  locations  was  gathered.  Mortality  (N  = 
10)  and  suspected  transmitter  failure  (.V  =  7) 
were  the  primary  reasons  for  loss  of  contact.  In 
1983,  transmitters  were  redesigned  to  reduce 
failure. 

Home  Range 

The  relationship  between  number  of  loca- 
tions and  home  range  size  was  examined  (Fig. 
1 )  and  used  to  estimate  total  annual  home  range 
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Fig.  1 .  Loganthmic  curve  analysis  o<  home  ranges  of  4  male 
(M)  and  3  female  (F)  wolvennes  instrumented  in  the  middle 
Susitna  River  Basin,  southcentral  Alaska,  based  on  cumula- 
tive use  of  the  home  range  dunng  radio  tracking,  1980-83. 
Solid  lines  indicate  the  log  curve  based  upon  collected  data, 
and  dotted  lines  are  extrapolations  based  upon  the  collected 
data. 


of  each  wolverine.  Inadequate  sample  sizes  or 
infrequent  contact  allowed  use  of  only  7  of  our 
22  instrumented  wolverines  for  the  home  range 
analysis.  This  sample  consisted  of  4  males  and 
3  females  although  data  from  all  wolverines 
were  used  for  other  habitat  analyses. 

Similar  to  other  mustelids  (Harestad  and 
Bunnell  1979,  Melquist  et  al.  1981,  Messick  and 
Hornocker  1981,  Whitman  1981),  wolverine 
males  had  larger  (F  =  261,  P  <  0.01)  home 
ranges  (535  km-)  than  females  (105  km-).  All 
females  had  kits  during  most  of  the  monitoring 
period,  which  probably  affected  seasonal  home 
range  size.  Magoun  (1982)  suggested  that  post- 
partus  females  in  northwest  Alaska  may  have 
smaller  home  ranges  than  unaccompanied  fe- 
males because  of  site  attentiveness  to  dens  where 
young  are  reared.  Similarly,  in  our  study  an 
unaccompanied  adult  female,  which  had  too 
few  locations  for  home  range  analysis,  utilized 
an  area  almost  3x  greater  (290  km-)  than  the 
average  home  range  size  of  the  postpartus  fe- 
males. 

Home  range  sizes  of  Montana  wolverines  av- 
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Rg.  2.  Availability  vs.  use  of  various  300-m  elevational  strata 
by  22  instrumented  wolvennes  in  the  middle  Susitna  River 
Basin,  southcentral  Alaska,  1980-83. 


eraged  422  km-  for  males  and  100  km-  for  lac- 
tating  females  in  spring  and  summer  (Hornock- 
er and  Hash  1981).  Our  larger  estimates  may 
be  due  to  differences  in  productivity  of  the  hab- 
itat (Harestad  and  Bunnell  1979)  or  differences 
in  sampling  and  analyses.  Because  our  estimates 
of  average  home  range  size  of  females  were 
calculated  for  an  entire  year,  no  comparison 
with  the  Montana  spring  and  summer  females 
was  possible.  Both  the  Montana  (Koehler  et  al. 
1980,  Hornocker  and  Hash  1981)  and  the 
northwestern  Alaska  (Magoun  1982)  studies  in- 
dicate that  home  ranges  of  sexes  overlap.  Our 
data  support  these  results. 

Both  marten  (Maries  americana)  and  mink 
[Mustela  vison)  generally  increase  their  home 
range  in  winter  (Harestad  and  Bunnell  1979). 
Because  wolverines  seasonally  utilize  different 
segments  of  their  annual  home  range,  it  appears 
that  their  home  range  expands  in  winter.  How- 
ever, 2  partially  overlapping  seasonal  home 
ranges  were  used  in  summer  and  winter,  giving 
the  impression  that  the  home  range  expanded 
in  winter.  Actually,  there  was  no  significant  dif- 
ference (P  >  0.05)  in  size  between  the  summer 
range  and  the  winter  range;  they  simply  en- 
compassed different,  but  overlapping,  areas. 

Elevation 

Relocation  data  suggested  that  wolverines 
move  to  higher  elevations  in  summer  (Apr-Oct) 
and  to  lower  elevations  in  winter  (Nov-Mar) 
(f  =  1,043  and  818  m,  respectively;  P  <  0.05). 
There  were  no  differences  (P  >  0.05)  between 
the  sexes  in  seasonal  elevational  use. 

These  elevational  changes  between  seasons 
probably  are  induced  by  changes  in  prey  dis- 
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TaWe  1 .  Seasonal  use  of  4  broad  habitat  types  by  wolvennes  in  southcentral  Alaska,  1981-84. 


Habitat  Xy  pf 

Proportion  of 
total  area 

.V  obser- 
vations 

Winter 

Tundra* 

0.218 

6 

Shrub>' 

0.412 

21 

Forest* 

0.326 

26 

Other'' 

0.038 

2 

Summer 

Tundra 

0.218 

32 

Shrub 

0.412 

52 

Forest 

0.326 

28 

Other 

0.038 

6 

.V  obser- 
vations 
fxpected 


Proportion  of 
obsen-ations 
in  each  area 


CL  on  proportion  of  occurrence 
190%  family  confadence  coeSicient 


Selection 


12 
23 
18 
2 

26 
49 
39 
4 


0.109 
0.382 
0.473 
0.036 


0.271 
0.441 
0.237 
0.051 


0.015  £  P,  <  0.203 
0.235  £  P,  <  0.529 
0.322  S  Pj  <  0.624 
-0.020  £  P,  <  0.092 


0.179  <  P,  <  0.363 
0.339  <  Pj  <  0.543 
0.149  <  P,  s  0.325 
0.006  £  P.  <  0.096 


Avoided 


Avoided 


•  Includes  both  mat-cushion  tundra  and  sedge-grass  tundra 

Includes  shrub  b.rch.  willow  (Solu  spp.).  and  alder  (A/nui  spp.)  t)-pes. 
'  Includes  spruce,  mixed,  and  deciduous  forest  tvpes. 
'  Includes  both  rocks  and  ice 


tribution  and  abundance  (van  Zyll  de  Jong  1975; 
Gardner  and  Ballard  1982;  Whitman  and  Bal- 
lard 1983,  1984).  During  summer  at  higher  el- 
evations, arctic  ground  squirrels  (Spermophilus 
parryii)  and  other  small  mammals  and  ground- 
nesting  birds  are  plentiful  (Kessel  et  al.  1982) 
and  probably  constituted  much  of  the  spring 
and  summer  diet.  Hibernation  and  migration 
of  prey  species  combined  to  reduce  availability 
at  high  elevations  during  winter.  In  response, 
wolverines  moved  to  lower  elevations  where 
they  fed  primarily  on  moose  (Alces  alces)  and 
caribou  (Rangifer  tarandus)  carcasses  resulting 
from  gray  wolf  (Canis  lupus)  kills  and  starva- 
tion (Fig,  2). 

Habitat  Use 

Analyses  indicated  that  wolverine  habitat  use 
varied  seasonally  (Table  1).  Although  no  spe- 
cific habitat  types  were  preferred  for  either  the 
summer  or  winter  period,  certain  tvpes  were 
avoided  (Neu  et  al.  1974).  In  summer  (Apr- 
Oct),  forest  types  were  avoided.  Shrub,  tundra, 
and  rock-ice  types  were  used  according  to  their 
availability.  During  winter  (Nov-Mar),  tundra 
types  were  avoided,  whereas  forest,  shrub,  and 
rock-ice  areas  were  utilized  in  proportion  to 
their  availability. 

Viable  wolverine  populations  still  e.xist 
throughout  most  of  Alaska.  This  is  undoubtedly 
due  to  sparse  human  populations  and  the  wol- 
verine's use  of  rugged  and  relatively  inaccessi- 
ble habitats.  As  land-use  practices  change  with 
the  expanding  human  population,  management 
of  wolverines  will  need  to  become  more  intense 
if  populations  are  to  remain  harvestable. 
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